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IN THE MATTER OF THE APPLICATION OF )
NORTHERN ARIZONA ENERGY, LLC FOR A )
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LINE TO THE WESTERN AREA POWER )
ADMINISTRATION ("WAPA") GRIFFITH )
SWITCHYARD )

>

l\)

"u

*_ N
o z :  n
FZ* Ola
8'~II 12:3
m "LE

l
_

c y  C G
C )  : i n

; "
8 1.2

"TT r .".\
(f,T { FL

f"* . I

-

m
m
o
m
<
m

NOTICE OF FILING EXHIBITS
UP

NOTICE IS HEREBY GIVEN that Mohave County ("Mohave") is filing the following

exhibits with Docket Control:

Mohave-001

Mohave-002

Mohave-003

Map of well sites

Zoning and subdivision map

Water studies (USGS, Monera)

Mohave-004 ADWR/USGS presentation and agreement between
~Mohave County and ADWR related to the water study

Mohave-005

Mohave-006

Mohave-007

Mohave-008

Mohave general plan

ADWR agreement re water studies

Griffith agreement dated April 26, 1999

Griffith agreement dated September 4, 2007

Mohave-009 Recent map of the Sacramento Aquifer and lay out the
boundaries of the GVID, other water companies

Mohave-010 _ Well Held reports and test results
Arizona Corporation commission
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Moha ve -011 ADWR Re ports

Dated this  12th day of September, 2007.

J E NNING S ,  S TRO US S  & S ALMO N, P .L.C .
K.

t By
Kenne th C. Sundlof, J r.
The  Collie r Ce nte r, la th Floor
201 East Washington Street
Phoenix, Arizona  85004-2385
Attorneys  for Mohave  County

ORIGINAL AND 28 COP IES  of the
foregoing hand-delivered on this  12'h day
of September, 2007, to:

Docke t Control
Arizona  Corpora tion Commiss ion
1200 West Washington Street
Phoenix, AZ 85007

COPY of the  foregoing hand-de live red
this  12th day of September, 2007, to:

La urie  Woodhull, Cha irma n
ARIZONA POWER PLANT &
TRANSMISSION LINE SITING COMMITTEE
1275 We s t Wa s hington S tre e t
P hoe nix, AZ 85007
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J a y Mode s
MOYES STOREY
Vie d Corpora te  Ce nte r
1850 North Ce ntra l Ave nue , S uite  1100
P hoe nix, AZ 85004
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Maureen A. Scott
Senior Staff Counse l
Le ga l Divis ion
ARIZONA CORPORATION COMMISSION
1200 West Washington Street
Phoenix,  AZ 85007

Ernest  Johnson
Utilit ies Division
ARIZONA CORPORATION coM1v11ss1on
1200 West Washington Street
Phoenix,  AZ 85007

Lyn Farmer
Hearing Officer
ARIZONA CORPORATION COMMISSION
1200 West Washington Street
Phoenix,  AZ 85007

Ed Ranger
1110 W. Washington Street
Phoenix,  AZ 85007

Joy Rich
501 n. 44th Street
Suite 100
Phoenix,  AZ 85008

Ba rry Wong
5025 N. Centra l Avenue , Suite  621
Phoenix, AZ 85012

Jack Haenichen
1700 W. Washington Street,  Suite 600
Phoenix,  AZ 85012-2105
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Gregg Houtz
3550 N. Central Avenue, 4th Floor
Phoenix,  AZ 85012
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Wayne  Smith
6106 South 32Nd Street
Phoenix, AZ 85040

Honorable  Mike  Wha len
Me sa  City Council
20 E. Main Stree t
Mesa , AZ 85211

David Eberha rt
6801 W. As tor
Peoria , AZ 85372

Je ff McGuire
c/0 Morgan McGuire
15806 N 59th Dr.
Glenda le  AZ 85306

COPY of the  foregoing sent
via Federal Express this 12th day
of September, 2007, to:

Mike  Pa lme r
604 Hovland
Bisbee , AZ 85603

Greystone  Arcadis
630 Plaza  Drive
Highlands  Ranch, CO 80129

Jack Ehrhardt
4105 N. Adams Stree t
Kins ma n, AZ 86409
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HYDRGGEOLOGIC EVALUATIUN
o f

. GULDEN VALLEY
Mohave County, Arizona

FOR THE

MOHAVE COUNTY BOARD oF SUPERVISORS

GOLDEN VALLEY COUNTY IMP ROVEMENT D1s TR1cT #1

CL..

by
P a ul A. Mone ra

Mantra , INC.

Revised August 29, 1991
MOHAVE-003
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August 29. 1991
CONSULTANTS
iN WATER RESOURCES

Arizona Department of Water Resources
15 South 15th Avenue
Phoenix. AZ 8500,'1

Attention: Mr. Steven Szyprowski

Golden Valley County Improvement District #1

Gentlemen :

The Golden Valley County Improvement District #1 requests a review
of the enclosed report to establish a letter of ground water
availability for the projected 56.573 lots within the District.

As stated the report wells,
storage
infrastructure
subdivisions
applications
should soon be

within ,
f abilities are already in place a n d i n

to supply water to individual lots
i s presently under construction.
for Certificates of Adequacy of the
filed with the Department .

transmission pipelines and
some cases the

within some
Therefore.

Water Supply

Thank you for your immediate response.

Sincerely |

@m4¢@_

Paul A. Mar era

CC: Mohave County Board of Supervisors

F2411 A MANERA. PE
GEOLOGIST
GEOPHYSICIST

5251 N 1éTH sines
$u»Te 302 PHOENlX

ARIZONA 85046

(602)263-0356

Re:

MOHAVE-003



HYDROGEOLOGIC EVALUATION

OF

GOLDEN VALLEY

MOHAVE COUNTY, ARIZONA

for the

Mohave County Board of Supervisors

Golden Valley County Improvement District #1

by

Paul A. Monera

Monera. Inc.
ll!Elm 4

Revised August 29, 1991
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INTRODUCTION

The Sacramento Valley basin is located in Mohave County in
northwestern Arizona and encompasses approximately
square miles. The basin is typical of the
trending alluvial basins of the Basin and Range
that consists of alluvium-filled basins separated
elongated fault-block mountain ranges (Rescore. 1991) .
The mountains bounding the basin are the Cez'bat Mountains
to the east and the Black Mountains on the west.

1,500
northwest-

Province
bar

U.S. Highway 66, extending from Kinsman to Oat ran divides
the Sacramento Valley. This report is primarily concerned
with that portion of the basin north of U.S. Highway 66,
which is locally referred to as Golden Valley. Golden
Valley is further subdivided by Highway 68 into a nor therm
third and southern two-thirds.

|

|

|

I

The Golden Valley County Improvement District #1 (GVCID #1)
encompasses forty square miles located on the west side of
Golden Valley. consisting of T. 21 n.. R. 19 w. except for
the six westernmost sections (Sections 6, 7, la, 19, to and
31) and Sections 24 29 and 32 36 in T. 22 n.. R. 19 w.
as shown on Plate 1.

The Golden Valley county Improvement District #1 was
organized in 1976. In late 1988. the District authorized
the development of a master Alan and implementation of water

Sunrise
selected as the Prime Engineer with

the
construction of

water distribution

supply to satisfy the development of the GVCID #1.
Engineering. Inc. was
Mar era, Inc. to design and oversee the construction of
two water wells. The bonds to finance the
two wells, two storage tanks and the
lines were sold in February. 1991.

I
1I
I

The wells have been completed and tested, the storage tanks
are in place and completion of construction and pressure
testing of the pipeline is scheduled for November. 1991 .
Water delivery is scheduled to start in November, 1991 .

1

I

I

Ii
I
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DEMAND

Active Demand

At the time of _ _
January 1991 . there were approximately 450 homes in the
District utilizing approximately 48 acre feet per year.
With the exception of a few residents who had private wells ,
most of the homes were provided water through truck/trailer
hauling operations.

authorization to proceed with the pro sect.

Projected Number of Lots

Eight sections. Sections 4, 5. 8. 9, 16. 17. 20 and 32. T.
21 n.. R. 19 w. are presently under the jurisdiction of the
Bureau of Land Management (BLM) and one section. Section 32.
T. 22 N.. R. 19 w. is owned by the State of Arizona. The
BLM expects to trade or sell all of these sections. with the
exception of Section 32. T. 21 n., R. 19 w.. within the next
five (5) years and the State of Arizona expects to trade or
sell Section 21. T. 22 n. , R. 19 w. within the same time
frame. therefore, thirty~ nine (39) of the forty (40)
sections are considered in determining the demand of the
GVCID #1

The thirty nine (39) sections are classified as :

15 fee sections with 2.5 acre lots which
can be split once. 512 lots per section

lots

7 |680

14.65 fee sections with a lots
1920 lots per section

per acre.

Valley Park Estates, single family

ships Estates, single family

section 11, multifamily

Monte Carlo Village. mobile homes

Horizon Estates Tract 3030, multifamily

Liam Estates. multifamily

Crystal Springs

Crystal Springs II

28,120

185

279

595

185

354

398

so

123

MOHAVE~003



Crystal Springs Estates III,
single family 423

2.800

41 ,213

Villas de Estrella, multifamily

Projected lots, fee land

8.00 government sections
with 3 lots per acre
1920 lots per section 15 1 360

56,573Total projected lots

These pro sections includes the 3.963 lots previously awarded
water adequacy (ADWR, December 11 . 1987. Crystal Springs .
Mohave county, Letter of Adequacy to Dept. of Real Estate).

Plate 1 illustrates the land classification and high density
areas described above .

Projected Demand

The average daily demand utilized in these computations is
200 gallons per day per residential unit. The rationale for
the use of this residential unit demand is:

2.

a.

4.

the average daily demand per residential unit of
the Dolan Springs Water Company ranges from 179
to 185 gallons (ADWR open files, Crystal Springs
Water Co.:
The average daily demand established in Golden
Valley Improvement District #1 is 96 gallons per
residential unit (ADWR. open files. Crystal Springs
water Co.:
ADWR estimated a daily demand of 200 gallons per
residential unit in the Golden Valley area (ADWR
open files. Memo. Szyprowski to Kleinman,
12/11/87, Crystal Springs Water Co.).
Allocation of 200 gallons per day per residential
unit in the GVCID #1 Policy and Procedure
Memorandum No. 90-1 (Appendix B)

Then the calculated demand is:

Fee land 200 (god/ru) x 41.213 (1Qts)/325,851
25.30 ac/f t/day

25.302 X 365 9,234.5 acre feet per year
(rounded to 9.235 acre feet per year)

MOHAVE-003



Federal and State Land

200 (god/ru) x 15.360
= 9.43 ac/f t/day

(lots)/325,851

9.43 x 365 = 3,441.95 acre feet per year
(rounded to 3.442 acre feet per year)

For a total pro ejected annual demand of :

9.235 + 3.442 12.678 acre feet

with a one hundred (100) year demand of :

12,6/3 x 100 1,267,300 acre feet.

SUPPLY

Wells

Two production wells were constructed within the GVCID #1
boundaries as the initial water supply for the GVCID #1.
The locations of these wells are:

Well
Well

1
2

sEx.sEx.sEx of Section 13,
NEX.NEX.NEX of Section is.
T. 21 N., R. 19 w.

and :

Storage Facilities

Two storage tanks were constructed to service the initial
development of the GVCID #1 . These storage facilities are:

Storage Tank MAY

Storage Tank "Bu

750.000 gallon reservoir located
in the swx.s1zx,sEx of Section 36,
T. 22 n., R. 19 w.
300,000 gallon reservoir located
in the sEx.sEx,sE5< of Section pa,
'r. 21 n., R. 19 w.

Storage Tank "A" will initially supply Pressure Zone C-1 and
later will supply other areas in the northern portion of the
District. Storage Tank "B" is scheduled to supply those
areas in the southernmost fifteen sections.

MOHAVE-003



Pipelines

Twenty three and one half miles of transmission pipelines
are under construction as the initial phase of development
of the GVCID #1, More than twenty miles of these pipelines
are presently in the ground and the remaining footage will
be completed by the first of November. The transmission
lines consist of:

8
10
12
14
16
18
24

inch diameter
inch diameter
inch diameter
inch diameter
inch diameter
inch diameter
inch diameter

4.25
8.00
6.50
1.50
1.50
1.00
.75

miles

Total Transmission Pipeline 23.50 miles

A number of distribution lines within the individual areas
of development are being constructed by developers
concurrently with the transmission pipeline construction.

1

/ \

' I|
4
I
,

I \

A

The locations of the wells, storage reservoirs
transmission pipelines are illustrated on plate 1 .

and

HYDROGEOLOGY

Geology

The mountains bounding the Golden Valley portion of the
Sacramento Valley consist of intrusive and metamorphosed
Precambrian igneous rocks in the Cerbat Mountains to the
nor th and east. Cretaceous and Tertiary volcanic rocks are
present in the Black Mountains to the west and the southern
end of the Cerbat Mountains on the southeast. These
volcanic rocks include basalt flows. basaltic andesine
flows, rhodolite and rhodolite tuffs (Wilson and Moore. 1959) .

I

II

The basin is bounded by step faulting on both the east. the
basin - Cerbat Mountains boundary. and the west. the basin -
Black Mountains boundary. The thickness of the alluvial
fill in the middle of the Sacramento Valley, near the south
end of Golden valley, has been estimated to exceed 4,ooo
feet (Gillespie & Bentley, 1971, Plate 2).

I

I
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I

j

The alluvial deposits in the basin have been divided into
older, intermediate and younger units by Gillespie and
Bentley (1971) . These units are reflected in the Geologic
Cross Section A-A' , Figure 1. The younger unit is easily
identified across the cross-section as is the intermediate
unit. The contact between the intermediate unit and the
older unit is evident on the nor thwestern end of the cross
section near the mountains but becomes somewhat obscure
toward the middle of the basin.

|

Review of the lithology logs of wells in Golden Valley
-strongly suggests that the lateral variation in these units
is great. An example of this lateral variation can be
observed between Valley Pioneer Well 4 (NW3K.NE3£.NE5< of
Section 8, T. 21 n.. R. 18 W.) in which the three units are
present, but the materials represented in the drill cutting
samples are all, but a few par tiles below 1,030 feet,
granitic sands and gravels with clay while in the GVCID #1
wells in which the majority of the materials in the three
units are volcanic sands. gravels and clays, although fine
grained quartz sands are present. The reason for this
variation can be explained by the source area of the
sediments, with granitic and metamorphic materials eroded
by the relatively high runoff of the Cerbat Mountains
carried to the nor therm and eastern portions of the basin
while the volcanic materials of the Black Mountains to the
west and southern end of the Cerbat Mountains to the
southeast of Golden Valley provides the source for the basin
materials on the west side and south in the basin.

I

The lithology logs ' for the two new production wells are
included as Appendix c. The downhole logs of Well 1 are
illustrated in Figure 2 and the downhole logs of Well 2 are
included in the pocket with this report..I

Will Characteristics

Two production wells were constructed and tested to supply
water for the initial development of the Golden Valley
County Improvement District #1. Additional wells will be
drilled to maintain a demand-supply ratio which will allow
growth to continue as housing demand occurs.

Well 1

six. SEX. SEX of Section 13. T. 21 n., R. 19 w.

Total Depth 1,335 feet.

Bore and Casing Diameter 26 inches x 16 inches .

MOHAVE-003
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Perforated Area 2.5 x 1/8th inch cuts. 60 cuts
per foot. 900 feet to 1.330
feet .

static Water Level

Yield and Drawdown

Water Temperature

921 feet.

689 rpm with 76 feet.

39 degrees c.

Well 2

n., 19 w.nix. max, uzx of Section 25, T. 21 R.

Total Depth 1,230 feet.

Bore and Casing Diameter 26 inches x 16 inches.

Perforated Area 1/8th inch cuts.
per foot, 875 feet
feet.

2.s x

cuts.
1.225

6 0

t o

Static Water Level 866 feet.

Yield and Drawdown 704 rpm with 38 feet.

Water Temperature 39 degrees c.

Wt thdrawal

Withdrawal from the Sacramento valley ground water aquifer
has been estimated at 119.000 acre feet during the period
1964 - 1990 (26 years) (Rescore. 1991) . During the period,
1964 - 1980. 95 percent of the withdrawal of 96.000 acre
feet or 91 .zoo acre feet was from the aquifer within the
Golden Valley portion. of the Sacramento Valley. The majority
of this withdrawal was from the Cyprus (Duval) Well Field
(withdrawal from the Cyprus (Duval) Well Field was 3.500 rpm
for the 16 year period, 1964 - 1980. for a total 90.328 acre
feet) . During the last ten years it is estimated that
approximately one quarter of the withdrawal of 22.000 acre
feet from the Sacramento Valley was from the Golden valley
portion of the aquifer. Thus. approximately 96.700 acre
feet of the total withdrawal of 119,000 acre feet from the
Sacramento Valley aquifer occurred in the Golden Valley
portion of the aquifer. during the 26 year period, 1964 -
1990.
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Water Level Changes and Rates of Decline

The water levels measured in the deep wells in Golden Valley
in 1964 and 1990 are given in Table 1 (ADWR Open Files).
The average annual rates of decline were calculated for each
of the wells in the basin (shown on Table 1) . An average
annual rate of decline for the basin was calculated by
averaging the rate of decline of all the wells. In most
cases the length of measurement was roughly 26 years. The
range of the average annual rates of decline is 0.2277 feet
to 1.1602 with one anomaly of 0.0882 in a relatively new
well (6.8 years) . Based on these rates of decline, the
average annual rate of decline for the Golden Valley portion
of the Sacramento Valley was calculated to be 0.6694 feet
or if the anomaly is removed. 0.7525 feet. All further
calculations will be based on the more conservative
basinwlde annual rate of decline of 0.7525 feet.

i
J

x

I

Y

Rescore (1991) cites a decline of 26 feet in an 11 year
period (1979-1990) giving an annual rate of decline of 2.37
feet in one public supply well north of Highway ea. The
lithology logs of wells in that area clearly demonstrate
that the aquifer contains large amounts of clays and that
the subsurface materials are moderately to strongly'cemented
in the area of this well. Further. as a public supply well,
the pumping cycle has frequent on-off periods . thus, the
cone of depression surrounding this well does not have an
opportunity to completely recover to the true static water
level. Consequently, it is believed that this well and the
proported rapid rate of decline of the water level in this
well is not characteristic of the basin as a whole. This
conclusion, appears reasonable as another of the Valley
Pioneer Water Company wells. also a public supply well,
north of Highway 68 (sEx.nwx.nwx of Section 9. T.. 21 n., R.
18 W.) reflects an annual rate of decline of -only 1.1647
feet for the 25.5 year period, 1964 -1990 and many other
wells in the basin have even smaller rates of decline in the
water level.

i
I

The fact that the withdrawal from the basin was much larger
during the first sixteen (16) years of the period of
withdrawal than the last nine (9) years is of little
importance on the rate of decline. All aquifers are known
to average the effect of withdrawal over time. therefore .
the fact that the heavy withdrawal occurred in the early
years and smaller volumes of withdrawal have occurred during
the latter years has allowed the Cone of depression of the
well field to recover to reasonable equilibrium. Actually.
this form of withdrawal probably gives a better rate of true
decline than if the volumes of withdrawal were reversed.
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I

1
I

\I
~ Recharge

1 I

F

lx

Rescore (1991) estimated that the ground water outflow of
the basin is 1 ,too acre feet per year. Normally. the
recharge equals the outflow of the basin. Assuming this is
true in the Sacramento Valley. the recharge to the basin is
about 1.000 acre feet per year. Golden Valley constitutes
approximately one third of the Sacramento Valley, therefore ,
the expected recharge in the Golden Valley area is one third
of 1,000 acre feet or 333 acre feet per year.

r

M y

ii

3
J Withdrawal From Storage

II
Subtracting the recharge, 8.658 acre feet
the total withdrawal gives the volume of
storage.

(333 x 26),
withdrawal

from
from

\
1

:

96.700 - 8,658 = a8.042 / 26 = a.aes acre feet per year

Thus, withdrawal of 3,386 acre feet of water per year causes
a rate of decline in the water level in the Golden Valley
aquifer of 0.7525 feet per year.

Transmissivity (T)
\J

\
I

1

The transmissivities of the aquifer penetrated by the
vertical axes of the surface points of Wells 1 and 2 were
calculated from the drawdown measurements collected during
the 12 hour constant rate pumping test run on each well .
Figures a and 4 show the calculations. The transmissivities
calculated are 17,000 god/f t for Well 1 and 37.000 god/f t
for Well 2. The pumping test field data is included as
Appendix D.

Dividing the transmissivities by the specific capacity gives
a constant for the Thews estimate of T of 1,aoo for the
Golden Valley portion of the Sacramento Valley. Utilizing
this Thews estimate of 'r, the transmissivities of the Cyprus
(Duval) wells were calculated and are shown on Table 2.

Toy (1987) estimated transmissivities of 2'1,ooo god/f t in
a well located in the NWX. NWX. NWX of Section 8. T. 21 n..
R. 18 W. and 10,000 god/f t in a well located in the SE%<,
we, sax of section 5. T. 21 N., R. 18 w.

Thus it appears that the range of transmissivities in
aquifer in the central portion of the Golden Valley basin
ranges Fran approximately 8,000 god/f t to 37.000 god/f t.

I i

f
f

i
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9 s TABLE 2

Well characteristics and Aquifer Parameters

in the Nor therm Half of the Sacramento Valley (Golden Valley)

Data taken from drillers' files and field tests .
?

Lr

. \

1 \

I
1

Where :

Pert. Area

Q
awL

DD

SC

T

K

Well

Duval 1

Duval 2

Duval 3

Duval 4

Duval 5

GV 1

GV 2

Pert

365

270

163

1'1o

300

409

350

Lineal feet of perforated casing in well

Rate of Discharge

Static Water Level

Drawdown of water level during pumping

Specific capacity of well (Q/DD)

Trasnmissivity of aquifer at well

Permeability (T/perf. Area)

Q

642

'12o

838

910

1300

689

712

SWL

'zoo

860

820

910

'I25

921

866

DD

133

152

192

56

64

14

35

SC

4.83

4.74

4.36

16.25

20.31

9.31

20.34

EST K

a742 23.95

8579 31.78

7892 48.41

29413 173.01

36761 122.53

15827 38.69

37171 106.20

DATE

3/66

10/64

2/67

10/64

10/64

4/91

7.91

r
I

4 1
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Chemistry of the Ground Waters

The ground waters from both wells constructed to supply the
demand for the Golden Valley County Improvement District #1
fall within the inorganic and radiometric parameters set by
the Arizona Department of Environmental Quality (ADEQ) for
human consumption. The analyses of these waters are
included as Appendix E.

Available chemical analyses indicate that the total
dissolved solids content of ground waters from wells in the
Golden Valley portion of the Sacramento Valley aquifer range
from 170 to 420 milligrams per liter (mg/1).

IMPACT

The average annual rate of withdrawal of 3.719 acre feet for
the past 26 years has resulted in an average annual rate of
decline of 0.7525 feet in the Golden Valley portion of the
Sacramento Valley. Three hundred and thirty three (383)
acre feet of that average annual withdrawal is replaced by
recharge resulting in a withdrawal of a,a8s acre feet from
storage.

The projected annual demand for the 41,213 units on the fee
land within the Golden Valley county Improvement District
#1 is 9.235 acre feet. subtracting the recharge of 883
acre feet leaves 8,902 acre feet withdrawn from storage.

The pro jested annual demand for the 15.860 lots o n the
federal and state land within the GVCID #1 is :a.442 acre
feet. giving a total projected additional annual withdrawal
from the Golden Valley aquifer of :

8,902 + 3,442 12.344 acre feet

Dividing the annual demand withdrawn from storage by the
present annual volume withdrawn from storage gives the ratio
of' impact on the aquifer. Thus :

Fee land
Government land

8,902
3,442

/ 3,386
/ 3,386 -

2 .6291
1 .0165

Total ratio of impact 3.6456

MOHAVE-003
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I

Present water usage within the GVCID #1 is overlapped by the
projected use. then:

48 acre feet / 550 acre feet .0873

1
I or nine (9) percent of the projected rate of decline in the

water level is accounted for by present withdrawal .)

i

I

Thus, the impact of additional withdrawal is calculated as :

Fee land per year
Government land per year

2.6291 x 0.7525
1.0615 x 0.7525

1 .9784
o.'z9a8

feet
feet

I

I

)
I
a
I

\

w
I

1

E
I' W

.

Total pro jested additional impact
Adding the present rate of decline
Subtracting the overlap of 9 percent

2.7772 feet per year
0.7525 feet per year
0.0873 feet per year

dll lltuulwlluun ulncm

Total projected annual decline 3.4424 feet per year

or 344 feet in the one hundred (100) year period giving 'a
projected static water level of :

895 + 344 1.239 feet (between GVCID#1 Wells 1 and 2)

Considering that these pro sections are based on immediate
buildout which will not be complete for a number of years .
the actual one hundred (100) year impact on the aquifer will
be less than pro ejected herein.

CDNCLUSIONS

The Golden Valley portion of the Sacramento Valley ground
water reservoir is sufficiently large to supply the demand
Ag 1 .267.700 acre feet required for the development of the
Golden. Valley County Improvement District #1 during the next
too years.

The range of transmissivities in the basin are sufficient
to allow the water in the ground water reservoir to flow to
the points of withdrawal within the boundaries of the GVCID
#1 1

The long term development time frame will automatically
build in a safety factor as full buildout will not be in
place for a period of ten or more years which will

I
E

I

I
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reduce the projected withdrawal significantly in the early
years of the development .

The chemical quality of the ground waters in the Golden
Valley portion of the aquifer falls within the ADEQ
parameters of waters useable for human consumption.

The construction of GVCID #1 Wells 1 and 2 has proven that
the Golden Valley aquifer extends farther west than formerly
thought. It is believed that the aquifer extends far enough
westward to allow sufficient well sites within the District
for the development of a well field capable of supplying
the total demand of GVCID #1.

4
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APPENDIX A

APPLICATION FOR A SUBDIVISION WATER ADEQUACY STATEMENT
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I DWRH-03-85

I
I Arizona Department of Water Resources

15 South 15th Auer ye
Phoenix, Arizona 85007

I 1

I

I I
1

1
APPLICATION FOR A SUBDIVISION WATER ADEQUACY STATEMENT

Part A
WATER SUPPLY INFORMATION

i

-3
1 mu l c i farmkétvmsl

1/3 to 5 acres

County

24 ,960
Size of Lots Total Acreage 1:

3.

;
VI 4.

Industrial Minifarm Other (specify):

1 200

12 ,673
Gallons Per Day

Acre-FeeWsar

\

1
l

1. Name at Development Go] den Val l.ey CQunt.¥ Imp reverent Hz sir i an # 1

2. Location See attached Page AS
Tawnnup 811190

6
Number of Lots _5 ' 573

Proposed Use of Development:
Besidential X Recreation

5. Development (Parcel) Water Demand:

Proieded Water Demand per Lot

Tow Protected for Development

Lakes

Protected Demand for Additional Use

e. AddNlonai Use of Waker:
Golf Courses Parks Other.

Gallons Per Day

Acre-FeeWearI

i
7. Mdhod of Providing Water:

Water Company Municipal System
X Individual Well Other.

x Surface Water CAP Water
s. Water Source:

Groundwater

9. Water Source Location:
Supply Well(s) (Reference Part C)

Surface Water Diversion Point(s)

10. Address Information:
Municipality or Water Company:

Golden Val Key County Improvement District #1 % Mohave County Boa rd of Supervi sore
Name Adereu Phone

06V8|0D8C

Mohave Co. Bd of Supervisors , 809 E. Beale St. , Kinsman , AZ 86402 (602) 753-0729
Phone

Wells 1 and 2

New Address

Technical Consultant

Mantra , I no .
Name Addnaaa Phone

11. Attach subdivision plat.
12. Attach a copy of the service agreement or similar doairnent If water is to be provided by a company or municipality and

iii! out pan B.
13. Provide evidence of coNtracts for delivery or rights to water as required.
14. l groundwater is the proposed source of sunvlv. provide a copy of a hydrological study on thq\gg9,4 gqygl3°5g°°°vf°°=

which demonstrates inadequate water supply. '

5251 n. 16th st., Suite 302, Phoenix, Az 85016 (602) 263.-0356

e
[

I

I



Page A2

2. Location

T.21n. Rlgw.9

Sections 1 - 5. 8 17, z0 - 29, 33 - 36

T. 22 n., R. 19 w.

Sections 25 - 29 and 32 - 36

Shown on Plate 2

l

I
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Part B

I
I
I
|

|

I
I

WATER COMPANY/MUNICIPAL SYSTEM WATER SUPPLY INFORMATION

Golden Valley County Improvement District #1

,i'i

1. Name of Water Company or Municipality

2. Annual Water Company or Municipality Demands

Units Agra fggt

USE Committed Proleated TOTAL

I 4 Municipal

Industrial

Current

48 839-83 11,785.17 12.67i

Agriculture

Golf Courses

Lakes

TOTALS uh 839.83 11,785.17 12,673

Supply:
Surface Water':

Groundwater:

Water Right Amount

Critical Low Flow Amount

Mean Annual Flow

Pm~ide Individual well data on additional Well Survey Forms (Part C)

Availability:
Surface Water: Describe Availability of Flow

wen 2 - 866 f t well 1 921 f t

Basin Averaqe 0.7525 f t/yr

Describe projected affects of total water demand on water levels

W i t h d r a w a l  o f  1 2 , 6 7 3  a c r e  f ee t p e r  ye a r  f o r  1 0 0  ye a r s

will cause a decline in the water level of 249.52 feet.
Projected water levels near wells are l ,220 feet at the
end of the 100 year period. MOHAVE~003

'Provide evidence of legal raghxto use surface water.

3.

Grounctwaterz Depth to Water

Current Rates of Decline



7/91

866

1991

I

Part C

WELL SURVEY INFORMATION
(Use separate sheet for each well)

w 8(21-19I25 ala GRID #1 Wel l  2

I 1

\

Local Well Number

Laemon (to nearest ten acres):

Section i s Township

N E

21 Nor th

%_ . NE

Range 19 West

% •NE %v

I

J

Irrigation

Public Supply
X

Industrial

Abandoned

8
)

"l

I
)

June-July 1991

1,230 feet

8 6 6  f e e t

1 6  i n c h es

Peroration Type Saw Cu t

Peroration Size 2% x 1 /8

Depth Perloratedz from 875 f ea t

cu 1 9 225 feet

8 6 6  f e e t

9 0 4  f ee t

280 m g/ I

704
PumpingRate 9P1T'

f
Drawdown 38 eat

1 .4 mg/ I Other
Fluorides

I

We! Type:

Domestic

Stock

Other (Specify):

Well Construction Data:

Date Drilled

We! Depth

Original Water Level

Casing Diameter

Present Duo:

Static Water Level

Pumping Level

Quality" TDS

Historic Data tor Lest Five Years

Date (MonthNear)

Depth to Water (tr)

Year

Annual Pun page Amt.
(SDGCWY Units)

UNITSI
[

MOHAVE-003
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'Attach dynamical analyses.



14/91

921

1991

Part C
WELL SURVEY INFORMATION

(Use separate sheet for each well)

Local Well Nurnber B(21-19)13dda

Location (to nearest tenacres):

selim 13

GVID #I We l l  I

sh m,
Township

SE

21 Nor th

%1
S E

Range 19 W est

M »

Irrigation

Public Supply X

Industrial

Abandoned

Well Type:

Domestic

stock

Oihef (5p6¢n¥);

Well Construction Data:

Date Drmea

WGII Depth

Original Water Level

Casing Diameter

A p r i l

1 , 3 3 5  f e e t

9 2 1  f ee t

1 6  i n c h es

1991 Saw Cut
Peroration Type

Per1oration Size 2 %  x  1 / 8  i n c h es

Depth Perforated: from 9 0 0  f e e t
to 1,330 feet

Present Duo:

Static Water Level

Pumping Level

Quality':TDS

921 feet

998 feet

250 mg/1

Pumping Rate 689 rPm

Drawdown 7 7  f e e t

Fluorides 0 • 7 MY / I Other

Historic Data tor Last Five Years

Date (Month/yoan

Dewy to Water (ft) .

Year

Annual Pun page Amt.
(SPGCMY Units)

UNITS

MOHAVE-003

1

'Attach chemical analyses.



All Appiicaiions $50_00/App 0 sso.oo

First 20 lots 0.001 me 20 0.00

80 lotsNext 1 .00/lot 80 8 0  0 0

Next 900 lots 0.50/IO! 9o0 450.00
Next 9.000 lots 0.25/lot 9,000 2,250.00
Over 10.000 loss 0.10/lot 42,610 4 , 261 . 00

All Applications $50.00/ADP 11 $50.00

First 20 l013 0.00/m1 pa o.oo

N ext as lots 1 .O0/IO! so eo.oo

Next 900 lots 0.50/lot we so.o0

Next 9,000 lots 0.25/IO! o 0.00

10,000 lotsOver 0.10/101 0 o.o0

I
I 9

1
I

v

Pad D
,I

f

4 \

FEE SCHEDULE FOR APPLICATION AND REVIEW

I

I i
,

a

In evaluating applications for subdivision water adequacy statements. the Department of Water Resources is required to
collect application and review fees in accordance with the fee schedule given below, pursuant to A.C.R.R. R12-15-151 .
Please lm out the table below in its entirety and include the total fees with your application. Payment may be made
by cash, check or. in some cases. by entry in an existing Department fee credit account. Checks should be made
payable to the Department of Water Resources. FAILURE TO ENCLOSE THE REQUIRED FEES WILL CAUSE THE
APPLICATION TO BE RETURNED.

'I

I

Item Rate no. of Lots Amount

APPLICATION FEE:
REVIEW FEES:

?
x

TOTAL 52,610 $ 7 , 0 9 1 . 0 0

56,573 '  3  , 963 =  52 ,610 new lot  app! scat  ion

Enmplez A subdivision consisting of 200 lots would be assessed fees as follows:ll
Item Rate No. of Lots Amount

APPLICATION FEE:
REVIEW FEES:4

x TOTAL $1 ao.0o

E1
I

II
n

i

r

I
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APPENDIX B

GVID #1

POLICY & PROCEDURE MEMORANDUM

NO. 90 - 1

ll
ll
II
II
ll
u

MOHAVE-003
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¢11 1

-

GVID #1
I t

x

POLICY a PROCEDURE MEMORANDUM
n o .  9 0 -1

l 1

ll

A r t i c l e  1 4- Preamble

/̀  I1

18
13

S e c t i o n  1 . 1 The  Go lden  Va l l ey  Improvemen t  D i s t r i c t  t h rough
i t s Board o f D i r e c t o r s e s t ab l i s h e s the f o l l o w i n g p o l i c i e s and
procedu res . T h e y  a r e  i n t e n de d  t o  ou t l i n e  t h e  i n t e n t  o f  t h e  B oa r d
w i t h  r e g a r d  t o  t h e  e n t i r e  o p e r a t i o n  o f  t h e  D i s t r i c t . The Board
r e a l i z e s  t h e  w i s h e s  o f  t h e  r e s i d e n t s  o f  t h e  D i s t r i c t  m a y  c h a n g e
f r om  t i m e  t o  t i m e  an d  an t i c i p a t e s  c o r r e s pon d i n g  c h an ge s  t o  t h e s e
p o l i c i e s . .

i
I
\

1

S e c t i o n 1 . 2 T h e  w a t e r  u t i l i t y  t h e  G V I D  h a s  c o n s t r u c t e d
w i l l  b e  o p e r a t e d  i n  a n  e f f i c i e n t , e conomi c  and  env i r onmen ta l l y
sound manner, i n  a c c o r d a n c e  w i t h  a l l Fede ra l , S t a t e a n d  L o c a l
r u l e s  a n d  r e g u l a t i o n s . T h e  D i s t r i c t  w i l l  p r o v i d e  s a f e  d r i n k i n g
water in conformance with a l l  the regu la t ions  o f  the USEPA, ADEQ
and ADWR.

I

r

y

U
}

S e c t i o n 113 The D i s t r i c t s water sou rce , t h e a q u i f e r
unde r l y i n g  Sac r amen t o  Va l l e y , w i l l be p ro t e c t ed t o  t h e  f u l l e s t
e x t e n t  p o s s i b l e . A t  p resen t  we  have  t apped  t ha t  aqu i f e r  and  have
s u f f i c i e n t  w a t e r  t o  s e r v e  a p p r o x i m a t e l y  5 0 1 0  u n i t s . A  u n i t i s
d e f i n e d  a s  a  r e s i d e n t i a l  u n i t  a l l o c a t e d  2 0 0  g a l l o n s  o f  w a t e r  p e r
day (god) . A s  t h e  D i s t r i c t  g r o w s  i t  i s  a n t i c i p a t e d  t h e  a q u i f e r
w i l l  b e  t a p p e d  t o  p r o v i d e  a d d i t i o n a l  w a t e r .

I

I

l
I

The Board real izes water i s a limited commodity and therefore
encourages conservation. I t has structured i t s water rates
accordingly penalizing those who use larger quantities. The
Board further recognizes the value of the aquifer and will take
every step possible to oppose attempts to obtain, se l l or
transfer water from the District, or the Valley. `

Ar-c i g l e  2 a l Expan s i on  o f  Se r v i c e

_
E

S e c t i o n  2 . 1 . A n n e x a t i o n  t o  t h e  D i s t r i c t  i s  p o s s i b l e . The
B o a r d ,  h o w e v e r ,  r e a l i z i n g  t h e  r e s p o n s i b i l i t y  i t  h a s  t o  s e r v e  t h e
e x i s t i n g  d i s t r i c t  w i l l  n o t  a c t i v e l y  s e e k  o u t  a n n e x a t i o n . I t  w i l l
b e  D i s t r i c t  p r i o r i t y  t o  p r o v i d e  w a t e r  t o  t h e  c u s t o m e r s  w i t h i n  i t s  .
b ou n da r y  a s  e x i s t s  u pon  t h e  a dop t i on  o f  t h i s  P PM . I f  a n n e x a t i o n
i s  a p p r ov e d a development f e e  equ a l  t o  t h e  t ax  c ompu t ed f rom tax
r a t e s and as s e s s ed  v a l u e s i n  e f f e c t o n  t h e  d a y o f annexat ion
t imes  t he  number  o f  year s  be tween  1976  and  t he  annexat i on  w i l l  be
assessed. T h i s development f e e w i l l be i n a d d i t i o n t o any
assessments o r enlargement f ees n e c e s s a r y  t o enac t t o  p r o v i d e
wa t e r  t o  t h e  a r e a  a n n e x e d . T h e  d e v e l op m e n t  f e e  c o l l e c t e d  s h a l l
b e  d e p o s i t e d  i n  t h e  o  &  M  a c c o u n t  o f  t h e  D i s t r i c t .

1

Section 2,1.1 The Board of Directors placed a five-year
moratorium on all annexations to the District and an option for
five more, when adopting these policies on January 7, 1991.

MOHAVE-003



GVID #1
Policy & Procedure Memorandum
Page Two

Section 2,2 - Water Access Riqhts Initial ly each parcel
of land within the District was equated to a certain number pf
service connections or water access rights in accordance with the
following table:

Table 1

parcel Gross Acreage Service Connections

o
20
30
60

120
240
480

-

-

-

19
29
59
119
239
479
640

1
2
3
5

10
16
24

There were 4,989 to ta l service connections when the or iginal
assessments were filed in December of 1990. I t  i s  the  po l i c y  o f
the Board that each of those service connections equates to 200
god of water. Furthermore i t i s Board Po l icy that property
owners may sell these connections to other property owners in  the
Distr ict provided each parcel maintains one service connection.
Before any such transaction i s o f f i c i a l , documentation of said
transaction, signed by both parties, must be presented to and
approved by the Board. Any D is t r i c t charges including
assessments that are outstanding shall be paid in fu l l  before any
request for transfer is presented.

As additional sources of water are acquired the Board expects the
water access rights to be allocated similarly.

Section 2.3 - Future Development As lands within the
d i s t r i c t develop, the existing system may not be adequate to
supply the needed water for those developments. The District
w i l l look to the developer to pay the cost of increasing the
capacity of the system to serve the proposed development.
Depending on the size of those developments the cost may be that
o f  d r i l l i n g a new well or constructing a new storage tank or
laying new water l ines or a l l of the above. An` engineering
analysis will be made by the District engineer to determine the
impact of each major development. In the event the District has
an adequate water supply and distribution capacity and no system
modification is necessary, the developer shall pay a water assess
rights fee equal to the initial  wel l  and backbone distribution
assessment $474.72/residential unit .

1

MOHAVE-003



GVID #1
Policy & Procedure Memorandum
Page Three

Section 2.4 - Subdivisions, Lot Splits The supply of water
to the District is l imited. The number of l service connections is
directly related to that supply. Therefore, before subdivisions
are approved water adequacy will have to be proved. The owner or
developer w ish ing  t o s p l i t  a l o t or subdivide a p a r c e l  w i l l
e i t he r  ha ve  t o  a cqu i r e water  a ccess  r igh t s  in  a cco rdance  w i th
Sec t ion  2 .2  o r  fund  the  sys tem en la rgement  in  a cco rdance w i th
Sect ion 2.3. Arizona l a w  a l l ow s  a  l o t  s p l i t  b u t  t ha t  i n  no  w a y
guarantees a  water  access r ight for  any lot . .

The developer shall then be responsible for the construction of
the secondary tertiary and service connections within the
development in accordance with the Distr:Lct' s Standards .

Section 2.5 - water Supply The District:t's water supply is
expected to continue to be the Sacramento Valley aquifer. Future
supplies wil l come from additional wells drilled into the
aquiferI

ArtiQ1e 3 - Financial

Se<;1;iQn 3.1 - Fees. Credits,
to each l o t i n the District
assessments may be imposed.

& charges To provide service
various fees, charges, and

A.
B.

C.

D.

Water access rights may be traded, sold, see Section 2.2.
Development fees to fund oversizing may be required, see
Sections 2.1 and 2.3.
Assessments, as authorized i n accordance with the Arizona
Revised Statutes, may be enacted for necessary improvements.
Property levies have been historical ly used for the
operation and maintenance of the distr ic t . I t i s the
intention of the Board to minimize the use of direct o a M
levies relying more and more on the sale of water to finance
such operations.

Seqtiqzn 3.2 - Pgxrchase qr Water

A. Water rates wi l l be established by the
periodically adjusted to account for increases
provide potable water to the various zones,
standpipes throughout the District.

Board and
in cost  to
areas, and

Any excess water may be available to non-district residents
at the Districts standpipes only but at a surcharge above
the rate paid by district residents. The surcharge will be
50%.

Residential Meter Monthly Rates

CURRENT PRQPQSED

o _ 5,000 gal $15.00 min $.4375/100 gal
5 - 10,000 gal .2500/100 gal

10,000 gal .5000/100 gal
Commercial & Residential Standpipes .2500/100 gal

$.4375/100 gal
.50/100 gal
.75/100 gal

mo'l-3/Elgyos gal
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B. Meter Connection In order t o obtain service through a
connection, two deposits must be made with the District.
The first i s the meter Connection Fee and represents the
cost of connecting the unit to the District's lines. It is
non-refundable. The second is a deposit to insure payment
and is refundable when the service is disconnected.

The deposits are :

Meter Connection Fee S
Water Deposit r S
Serv ice  connec t ions  i f  ins ta l led  by S

Distr ic t  ( in add it ion t .o  meter  connect ion)

110.0Q
45.09

35Q,QQ

* Includes $25.00 refundable deposit

c . Standpipes The District:t's standpipes are computer operated
and require a coded card to access. The card is available
at the District office. A deposit of S 45.00 will be
imposed to insure proper payment of bil ls and will be
returned with the return of the access card. Replacement
cards are available at S 10.00 .

D. Mon th ly  B i l l i nq Service Connection and standpipe customers
will be billed on a monthly basis for water used. Payment
in  fu l l  i s  due  10 days after rece ipt  o f  the  bi l l . Fa i l u r e
to  pay  w i l l  r esu l t  in  d is con t inuance  o f  serv ice .

E . Water Haulers wi l l be accommodated at
standpipes which are also computer operated.
can be obtained at the District office after the
a deposit of $1,000.
subject to  the same
3.2.D.

the commercial
Access cards

payment of
B i l l i n g  w i l l  b e month ly  and  w i l l  be

regulat ions a s  s e t f o r t h i n  Se c t i o n

Water Haulers wil l  be required to have the capabil ity to
dispense water through a metering device so their customers
can determine the amount of water delivered. Proof of
compliance with Health regulations dealing with the
transportation of potable water will also be required.

The District wil l  establish additional rules from time to
time governing the number of haulers and the rates charged
those haulers for water delivered inside and outside the
District.

F . Deposits will be refunded at
b i l l s  o r a t  end  o f  s e r v i c e ,
paid at 3% per annum.

end of second year,
whichever is first.

in future
Interest

MOHAVE-003



GVID #1
Policy & Procedure Memorandum
Page Five

Article 4 - Construction & Maintenance

section 4.1 - Maintenance Responsibilities Responsibilities
wi l l be shared between the District and the individual. The
District shall be responsible for the maintenance of the wells,
pumps, storage and pressure tanks, standpipes, primary, secondary
and tertiary water l ines. The individual shal l be responsible
for the service tap, service connection, meter housing, yoke &
meter as well as their own service line.

. Section 4.2 - construction Standards The District wi l l
adopt standards for all of the construction, maintenance
material, equipment and techniques needed in the operation of the
water system. The Director of Public Works of Mohave County will
develop such standards and present to the Board for adoption. It
is expected these standards will be amended from time to time.

Section 4,3 - Road Cuts Anyone wishing to excavate on the
pub l i c  r igh t - c f -way  to  cons t r uc t  o r  ma in ta in  a  wa te r  l i ne  sha l l
app ly  fo r the necessary permit at the District Engineer°s office
where the appropriate permit can be acquired and bond posted.

The perm i t tee s h a l l
pe r t i n en t u t i l i t i e s
S ta tu tes .

be responsible
accordance

f o r
w i th

notification
the Arizona Revised

Sect ion 4.4 - As B u i l t Drawings Each ind iv idua l o r
developer who constructs a water l i n e sha l l be responsible for
f i l ing as bui l t  drawings, prepared by an engineer registered in
the State of  Arizona, with the Distr ict . These record drawings
s h a l l  b e  f i l e d  p r i o r  t o  r e c e i v i n g  t h e  D i s t r i c t s f i n a l approval .

Sec t i on  4 .5  -  F i r e  Hydran ts Th e  D i s t r i c t sha l l r e q u i r e  f i r e
hydran t s  be  cons t r u c ted  as  pa r t  o f  eve r y  deve l opmen t  w i th i n  the
D i s t r i c t . The f i r e hydrants sha l l meet and be constructed i n
accordance wi th  the appl icable County Standard.

A r t i c l e  5 - QperatiQn

Section 5:1 Employees o f  t h e  D i s t r i c t  s h a l l be considered
employees of Mohave County and shall be e n t i t l e d  t o  a l l  r i g h t s ,
pr iv i leges,  ru les  and regula t ions thereof  .

Section 5.2 - property The property acquired by the
District shall be considered the private property of the District
and shall be maintained and operated accordingly.

The property may be secured and access in non-business hours may
be prohibited. When necessary, trespassers may be prosecuted.

MOHAVE-003
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Section 5,3 - Hours of Operation The Distr i ct  of f i ce shal l
be open five days a week during the hours of 8:00 A.M. to 5:00
P.M. , An emergency number will be provided on a 24-hour a day, 7
day a week basis. Office hours may be modified after appropriate
noti f ication of the District's customers .

Section 5,4 - Private wells It shall be the policy of the
Board of Directors to oppose the construction of any private well
i n  the D i st r i c t . Wel ls existing prior to the construction of the
water system in 1991 may continue but shall not be allowed to be
connected to the District's system.
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Golden Valley County Improvement District #1

Mohave County. Arizona

Well 1

SE x. SE x. SE X Section 13, T. 21N.. R. 19w.

Lithology Log

by :

Mantra, Inc.
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GVCID
Well

#1
1

Depth Max
S ize

Angular-ity Color

30-40 1/16 SA Lt. Ta n Fine Grained Quartz
Sand with ragnetiue.
Iron Sta in ing of
Quartz.

40-50 1/16 SA Lt. Tan Fine Grained Quartz
Sand with tfhgnetihe.
Iron Sta in ing of
Quartz .

50-60 1/8 SA Lt . Ta n Fine Grained Qrutz
Sand with mmpntvm.
Iron Staining of
Quartz.

60-70 1/32 SA Lt. Tan Fine Grained Qlalrtz
Sand with Magnetite.
Iron Sta in ing of
Quartz.

70-80 1/8 SA Lt. Tan Coarse t o Fine
Grained Quartz Sand
with Magnetite. Ircxx
staining of Quartz .

80-90 1/8 SA L t . Tan Coarse to Fine
Grained Quartz Sand
with magnetite. Iron
Staining of Quartz .

90-100 1/32 SA L t . Tan Fine Grained Quartz
sand with magnetite.
Iron Sta ining of
Quartz .

100-110 <1/32 SA Lt. Tan Very Fine Grained
Quartz Sand w :1 t h
Magnetite. I r '  o  n
Staining of Quartz.
Some Silt.

110-120 1/16 SA L t .  Tan Fine Grained Quartz
Sand with magnetite.
Iron Sta in ing of
Quartz .

MOHAVE-003
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120°-130 1/16 SA Lt. Tan
#

Very Fine to Coarse
Grained Quartz Sand
with magnetite. Iron
Staining of Quartz .
Some Silt.

130-140 <1/32 SA Lt. Tan silty to Very Fine
Grained Quartz sand
with bhgmetite. Iron
Staining of Quartz.

140-150 1/8 SA Lt. Tan Coarse to Fine
Grained Quartz Sand
with rhlgnetite. Iron
Staining of Quartz .

150-160 <1/32 SA Lt. Tan Very Fine Grained
to silty quarwsaua
with khgnetite. Iron
Staining of Quartz .|,

160-170 <1/32 SA Lt. Tan
»!
I;

Very Fine Grained
to silty Quartz Sauna
with magnetite. Iron
Staining of Quartz .

170-180 <1/32 SA Lt. Tan silty very Fine
Grained Quartz Sand
with Nhguetite. Iron
Staining of Quartz .

180-190 1/16 SA Lt. Tan
I

I

Coarse to Very Fine
Grained Quartz Sand
with hhgnetite. Iron
Staining of Quartz .

190-200 <1/16 SA Lt. Tan

I

Silty to Coarse
Quartz Sand w i t h
Magnetite. I r o n
Staining of Quartz.

3

8 200-210 1/8 SA Lt. Tan Very Fine to Coarse
Quartz Sand w 1 t h
Magnetite. I r o n
Staining of Quartz.

210-220 1/8 SA Lt. Tan Fine to Coarse
Quartz Sand w i t h
Magnetite. I r o n
Staining of Quartz.
Few Particles of
Volcanicmaterials .

e
I

I

I
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220-230 1/8 SA-A Gray-Tan
(color chg)

Coarse Granitic Sand
Iron Stained Quartz
and Sharp Angular
par titles o f

Volcanics (20%)
Probably Volcanic
Boulders .

230-240 1/4 SA-A Gray-Tan Coarse Granitic Sand
iron stainedQuartz
and Sharp Angular
Par titles of
Volcanics (20%)
Probably volcanic
Boulders.

240-250 1/8 SA Tan
(color chg)

Coarse
Sands .

Granitic

250-260

260-300

SA Tan Fine Grained Sands .<1/8

1/4 sA-A Gray-Tan
(color chg)

Coarse Granitic
Sands . Angular
Volcanic Particles
(20-25x)

300-310 1/4 sA-A Gray~Tan Very' Coarse Granitic
Sands. 40 - 50%
Volcanic. Some
Light colored-
Reddish Gray.

310-320 1/2 SA-A Tan-Gray Coarse Granitic Iron
stain Quartz sand
and Volcanic Chips
(5oxl Increasing
Amounts of Volcanic
Materials.

320-330 1/8 SA-A Gray Coarse Granitic and
Volcanic Sand .

830-340 1/4 sA-A Gray Coarse
Sands .

Volcanic

340-a5c) 1/16 SA-A Gray F i n e
Volcanic

G r a i n e d
Sands.

350-360 >1/4 SA-A Tan-Gray Coarse
Sands .

Rhyolitic

360-370 1/4 sA-A Gray Coarse
Sands .

Rhyolitic

MOHAVE-003



370-880 1/4 SA-A Gray (red-
dish gray)

Coarse Rhyolitic
Sands. .

Rx
1 .

380-390 1/4 SA-A Gray Coarse
Sands 0

Rhyolitic

"I
II
ix 390-400 1/8 SA-A Gray Coarse

Sands .
Rhyolitic

400-410 1/8 SA-A Gray Coarse
Sands .

Rhyolitic

410-420 1/16 sA-A Gray Coarse
Sands .

Rhyolitic

420-430 1/4 SA-A Gray Coarse
Sands.

Rhyolitic

430-440 1/8 SA-A Gray Coarse
Sands .

Rhyolitic

9
II;

M '
2

I
M

J

440-450 1/4 SA-A Gray Coarse
Sands.

Rhyolitic

450-460 1/8 SA-A Gray Coarse
Sands.

Rhyolitic

3
460-470 <1/16 SA-A Gray Fine Grained

Volcanic Rhyolitic
Sand .

470-550 1/4 SA-A Gray
nl

And e s i t i c t o
Rhyolitic Sands and
Gravels •I

J

550-560 1/8 sA-A Gray Fine to Coarse
Grained Andesitic
to Rhys tic Sand .

560-700 1 /4 SA-A Gray

3

Fine to Coarse Sand
a n d G z' a v e 1
(Volcanics).

700-880
gray)

1 /4 SA-A
Coarse Volcanic

Gray (red- Fine Grained to &
Sands and Gravels -
P r o b a b 1 Y
Conglomerate e

880-900 1/4 sA-A Brownish-
Gray

Fine Grained to
Coarse Volcanic
Sands and Gravels -
Lots of Chips .

i

I n

I K

I n

Ir

I

l

J

s
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900-980 1/4 SA-A Reddish
Brown-Gray

Fine Grained to
coarse Volcanic
Sands and Gravel -
Lots of Chips .

. 980-990 1 /4 SA-A Gray to
Tan

Definitive
Change.

Color

f

i
990-1000 1/B SA-A Gray to

Brown
Continuing
Change .

Color
.1;.

1000-1010 <1/32 sA-A Brown Clay with volcanic
Sands and Gravels
(From Above).

'z
1

'i4
1010-1020
Gray

1 /4 SA-A
Sands and Gravels.

Brownish Grading Back into

\ 1020-10ao 1/4 SA-A Brownish
Gray

Coarse
Grained
Gravels

to Fine
Sand and
(Volcanic)

{
!
I
A
1

1030-1060 1/4 sA-A Gray Coarse to Fine
Grained Sand and
Gravels ( Volcanic).

1
i
I
J

1060-10:/0 1/4 sA-A Gray -
Blackish

Coarse to Fine
Grained Sand and
Gravels (Volcanic) .

I% 1070-1120 1/4 SA-A Gray Coarse
Grained
Gravels.

t o
Sand

Fine
and

1120-1220 1/4 sA-A Reddish
Gray

Coarse
Gmrained
Gravels |

t o
Sand

F i Ne
and

1220-1240 1/4 SA-A Brownish
Gray

Volcanic
Clay.

Sands and

1240-1250 1/16 SA-A Brownish
Gray

Pz'edomj.nantlyc1ay .

1250-1290 1/8 SA-A Brownish
Gray

Predominantly Clay
with Volcanic Sands
and Gravels.

d

1290-1300 1/4 SA-A Brownish
Gray

[

1
I

Predominantly Clay
with Volcanic Sands
and Gravels .
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i 1300-1310 1/8 SA-A Brownish
Gray

Predominantly Clay
with Volcanic Sands
and Gravels.

1310-14'/0 1/8 sA-A Volcanic Ash Clay.

1470-1500 1/8 SA-A

Light Tan

whitish Volcanic Ash Clay.

I
E
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Golden Valley Improvement District #1

Mohave County, Arizona

Well 2

NE 1/4, NE 1/4. Hz 1/4 o f  Sec t i on  25  T .21N. ,  R .19  w.

J u l y , 1991

1
I
1

Lithology Log

1 MOHAVE-003



Golden Valley Improvement District #1

Well 2

3 Depth Size
Angu-
.larity Color Description

40-60 1/8 SA--A Tan Fine grained granitic sands with
five percent volcanic particles .

'IO-80 1/8 SA-A Brownish
tan

Salt and pepper colored coarse
sands consisting of 65 sex-cent
granitic and 35
volcanics with fine
granitic sand.

percent
grained

80-100 1/16 SA Tan fine grained
granitic: sands with five percent
volcanic a

Predominantly

100-110 -nr Tan Clay with fine grained granitic
sands I

110-210 1/8-1/4 SA S/P Alternating layers of sands
varying from predominantly
_ to mixtures
with varying amounts of granitic
and volcanic materials.

granitic materials

210--260 1/4 SA S/P Volcanic and granitic sands and
gravels.

260-330 1/4 SA Tan Sand and gravels of
colored volcanic with
grained quartz sand.

light

aao-4so 1/4 SA S/P Same materials but the colors
of the volcanic vary from light
to dark.

MOHAVE-003
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GVIC#1
Well 2
Page two

ll

' 1
{ 450-470 1 /8 SA Light

Lt.Brn.
I

Coarse volcanic sand and gravel
with fine grained, iron stained
quartz sand.

R
480-630 1/8 SA Pinkish

Tan
Light colored volcanic sands

1

1 I
i

630-690 1/16 SA Br. Tan Fine grained volcanic sands
probably with clay and a few
coarse volcanic particles.

I
I

I
•

1/8 SA Tan sands and gravel and
\ 690-750 Volcanic

clay.
I

1

I
4

750-760 1/16 SA Pink Tan Very
sands .

fine grained volcanic

760-'no 1 /8 SA Tan
1

Coarse and fine grained volcanic
sand .

\
I
I
I
J 770-790 1/16 SA Tan Same as 750-760

790-870 1/8 SA Tan Fine grained volcanic sands with
15 percent coarse par tiles -
probably clay.

870-880 1/16 SA Brown Iron stained, very fine grained
quartz sand.

880-1140 1/8 SA Tan Alternating layers of clay and
volcanic sands and gravel .

1140-1220 'nm Tan Clay

well
1220 Lost circulation

completed .

ll
ll

MOHAVE-003



Valley Pioneer Water Company

Mohave County, Arizona

Well 4

NW 1/4, NE 1/4. NE 1/4 of Section 8 T.21N., R.18 w.

July. 1991

Lithology Log

MOHAVE-003



Valley Pioneer Water Company

I Well 4

I
I

ml

De pth S ize
Angu-

Color Description

40-90 1/8 SA Tan Granit ic sands

I 1 100-230 1/16 SA Brownish
tan

Clay and very fine grained
granitic sands with, one or more
thin layers of quarter inch
gravel.s

ii

230-270 - - Brown Cla y
I

I

270-730 1/16-1/8 SA Do. tan

1

Alternating layers of clay with
layers of f ine grained granit ic
sands and/or coarse granitic
sands with some gravel .

I
730-1030 1/8 SA-SR Do. tan Very f ine grained to coarse

gran i t i c  sands wi th  layers o f
clay, probably cemented.

1030-1060 1/B SA-SR Tan Cemented. fine grained to coarse
gran i t i c sands with a few
volcanic (7) par t i les .

1060-1290 1/8 SA-SR Tan Conglomerate, f ine grained to
coarse granitic sands and clay.
A few vo lcan ic (7) par  t i les .
Increasing hardness with depth .

only a few volcanic ('?) particles were observed in the drill cutting samples
collected during the dr i l l i ng of this well. A l l volcanic (7) particles
observed were in samples collected below 1 .030 feet .

u

I
i
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PUMPING TEST FIELD DATA
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f 1

Golden Valley Improvement District #1

Well 1

ll
M

sax, SEX. SEE( Section 13. T. 21 n.. R- 19 w.

Pumping levels when Discharge, Q. equals 689 gallons per' minute

Static Water Level 921 feet.

Test April 15-18. 1991

4 i

ll
11
M

1
Time since

pumping started,
minutes

Drawdown
feet

Time since
pumping started,

minutes
Drawdown

feet

ii

r I
l
I

f
I

1

4

E

4

350.0
4oo.o
45o.o
5oo.o
550.0
600.0
700.0
800.0
900.0
1000.0
1200.0
1400.0
1600.0
1800.0
2000.0
2400.0
2800.0
3200.0
3500.0
4000.0
4300.0

76.71
76.01
77.00
75.27
76.10
75.53
76.23
76.17
76.55
76.55
77.09
76.07
75.49
75.14
75.14
74.73
74.25
73.83
74.31
73.86
74.12

1
8
I

J

4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
9.0

10.0
12.0
14.0
16.0
18.0
20.0
24.0
28.0
32.0
36.0
40.0
44.0
48.0
52.0
56.0
60.0
70.0
80.0
90.0

1oo.o
120.0
140.0
160.0
1ao.o
200.0
250.0
300.0

67.08
67.3O
67.43
67.94
68.20
68.48
68.84
69.06
69.67
70.34
71.11
71.62
72.33
72.71
73.38
74.25
75.27
75.91
76.07
76.55
77.09
76.93
77.64
77.67
77.61
77.16
77.00
78.76
78.69
78.34
77.86
77.99
78.05
77.77
76.58
77.41

I
I

ll

m
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la Golden Valley Improvement District #1

Well 2r .l

.3

is
ii

"1

nix. max. NEW Section 25, T. 21 n.. R. 19 w.

Pumping levels when Discharge. Q. equals 704 gallons per minute

Static Water Level 866 feet.
ll
, Test July 8-11. 1991

Time since
pumping started,

minutes
Drawdown

feet

Time since
pumping started .

minutes
Drawdown

feet

*t
l
I

.I

M

500.0
600.0
700.0
800.0
900.0

1000.0
1300.0
1600.0
2000.0
2500.0
3000.0
4000.0
4300.0

34.38
34.70
35.08
35.21
35.37
35.72
36.30
36.49
37.10
37.54
37.64
37.32
37.80

J

\
|

3

4.0
4.5
5.0
6.0
7.0
B.O
9.0
10.0
12.0
14.0
16.0
18.0
20.0
24.0
26.0
30.0
34.0
38.0
42.0
46.0
50.0
54.0
60.0
70.0
80.0
90.0
100.0
110.0
130.0
150.0
1ao.o
220.0
250.0
300.0
350.0
400.0

12.48
15.94
20.39
23.27
24.10
24.39
24.71
25.32
25.96
26.47
27.17
26.76
27.05
27.59
27.88
28.29
28.58
28.87
29.38
29.77
29.90
30.15
30.28
30.41
30.86
30.98
31.11
31.62
32.01
32.36
32.74
33.03
'aa.s2
33.77
34.09
34.38

I

I

I

.F

4
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CHEMICAL ANALYSES REPORT FORMS
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SAMPLE DATE
Mo. Do Yr.

0 4 1 5 9 1

0 0 0 O 2LAB NAME AND ADDRESS LAB
ID

NO
0. 2

4248

Steven B. Hawkins, Director
ARIZONA T EST ING LABORAT ORIES

810 East Hammond Lane
Phoenix, Arizona 85034 (602) 254-6181

PWS IDNO.

0 4 0 8 0 8 1

SAMPLE
Type Toma Hr.

1 4 0 DR

SAUPUNG POINT-WELL NO. DR EXACT LOCATION
WATER SYSTEM NAME

W ei] 1 SE%. SEE SE% Sec. 13,T.21N.,R.19W.Mohave County Board of Supervisors
14 v 11 v Cnuntv Improvement Dist

WATER SUPPLY
SOURCE

X Well

Surface

sAIAI>l.e
APPaANANCE

x Clear

Turbid

Other (comment)

MAILINGNAME ANU ADDRESS

Inc.
16th Street, Suite 302
AZ 85016-3215

ran era,
5251 N.
Phoenix s

0 -  0 1
0-  54

< 0- 005
< 0. 01

0 7
0 0055

< 0- 001
7

< 0- 005
O 02

140
24
26

< 0 05
110_

< 0 t
1 1

< 0 05
7 8_-. 43_

20
250

o- 05<
4

-

Arsenic (0.05)
Barium (1.
Cadmium (0,010)

(0.05 )Chromium
Fluoride (1 .4-2.0)
Lead (0.05
Mercury (002)

(10-)Nitrates N
Selenium (0.01)
Silver (0.05)
Alkalinity
Calcium
Chloride
Copper
Hardness
Iron
Magnesium
Manganese
pH
Sodium
Sulfate
TDS
Zinc

1 0 1

1 o 1

1 o 1

1 o 1

1 0 7
1 0 1

1 o 3
1 o 9
1 o 1

1 0 1

1 4 g
1 0 1

1 4 g
1 0 1

1 4 1

1 o 1

1 0 1
1 o 1

1 3 5
1 o 1

1 3 7
1 3 g
1 o 1

1 0 0 s
1 0 1 o
1 o 1 5
1 0 2 o
1 0 2 5
1 0 3 o
1 0 3 s
1 0 4 o
1 0 4 5
1 o 5 o
1 g 2 7
1 0 1 e
1 o 1 7
1 0 2 2
1 9 1 5
1 0 2 8
1 0 3 1

1 o 3 2
1 9 2 5
1 0 5 2
1 0 5 5
1 9 3 0
1 0 9 5

no. Day Yr.
)OP §-N G

6 9 1

1.
II

DRINKING WATER QUALITY

I N O R G A N I C C H E M I C A L  A N A L Y S I S  R E P O R T I N G  F O R M
r

Before completing, please read instructions on reverse side.
0 4 / 1 6 / 9 1

91 -103516
5pec|uer4 no.

DATE REC'D

NOTE: WATER SYSTEM MUST COMPLETE ALL BLANKS INSIDE THIS BOX
|"*»

1

1

1-2 31 -as

e
I)

m
37 aa4l

I

we
w
!% SAMPLER'$ COMMENTS OR INSTRUCTIONS

s u n u n n o o u u
C~au¢usuno¢o
D~l1gullr0i!1rlhuton

P »».°'¥ Snmph- ml Np
R-RawwaurSlmvlt
S-$plclllSlmp¢0

4
51I:

VI

CONTAMINANT
cone

ANALYSIS
METHOD

comAlnmAm
NAME (MCL)

ANALYSIS
RESULTS (MQ/0 EXCEEDS

18
Pursuant to R9~8~223
check samples are
REQUIRED for ANY
and ALL conlaninant(s)
checked In theexceeds
column.

1
a

I
I

LOCATION
cone

1

I
I use

Q
I
8
i

I

}

s

I

< = '18ss than 8N'e practical quantization limit (PQ'L'9 given
ANALYSIS DATE

COMMENTS

3 cc :  ADEQ
22-27

m

gr
gt
| m

la

/M'
AN 4f~»

Steven Hawkins

t

I



I
I
4
I

q'
QS

m

m
qs
m
m

J o
109

E l
w t

<
I .

m

m
m

~.
m
v
U
o
o
m
2
<

_ 'i
_ u.

r -
C 3

5

4-
o

c
o
4

Ia 4;
14 Q
g.-ru
E 1-
m u
m  u

U
Q

34

\,
•

4
<

m

9494
o~o~

~oa~~»ooQc
¢-<5--.u¢'um
l\4;g4a

1-1 W)U
0-4 -44:4
\ Mn.

#0900

v
»-A U

E 3m
m z

8
l].f\
_m
go

m
m
C i

1-4 Fa
m I
+1 n
c Q'
an n
Ec u
o c m

o
n
h
m

f-..0820111:-vs-4=4»
t-momm

¢ I
s-4

u~
m

éné

mz
m
q-n

ldi-
m

z
oH
I-
4
uo-4
ILH
+-
z
m
QH9

-ea
02
E s

1.4
1 4

> ,_
c c
mo

1404

U10MU
1-QLUU.
a m

o
o
m

ea
q-
m
0~
I

Ru
m
a~

.
4 n

1-4 A m
J
0.
z
4:
m

m
z

£83
>

(-
4->
c
o
o

N
. 43

D c
| Lu

l m

n
o
n

0-1 I
Fl u
U ll
3 m

4 .
1-111

name
m v z v u
o u o - 4 6

-re M !

U L U

g 4»
A W N

v - l ¢ 1 >
n o Q

3 l - ¢ f 4
a w

m E - u v

\ n 0 1 * 0
:~ B E
in o m
Q . E a
C l l € C
lU4*~4 l

n s.
8 9 4 - 6 -
p o n
-.4-P
4->r.~o¢.

-
Ill N

o
n

m
u
c
m
m

1 '

m
LD

• c 0
4-\ c
4* o

u
:-
>

go*
4- |

Vu

v s

m
o
I
m

o l
--4~

0-90
- 1 B

8-14
E r- m
m u 9
in mM

a o U U
o a m .c
¢- ll 0 v

r- o. o
s- m
O H -A 4
q,. m U 'Ill

cnun

X
Ku
gill

u
l l
Q

n

A-MWC
186-91-4
v D
mE-10
H G H U
g .~o4~4

Eu-a-~
1 4
sum . ;

4-an-

D O

m
0
1 4

n
m
.p
s~a
O f 41
¢-o |-
mm cs-

n o
5 Z n

.4>n E
u 04 4-48
Cu-4 : Z

H . Q
, x n.u

m -H u
s- c ~ *
U'-40 p acho ~P>
Qrd.: ,pg

F-Q
11 o

o. asma.
E m

4* o
: .n~r4

o n

o cscam
> u E
q~0 .61

8 0 .-»-4

»-4
A
l l
3

u ¢-
-4

s E 4-1m zo

s- c
ll U am
9 u 44 n
g 5- n -vs
44 c 9
q 49 A U
E 4 1
4:  4-  c  :
m o m t-

MOHAVE-003

I



m
m
N
m
N
m
m
U
o
m

c
s
':
s
2
s
c
S
4.

3v
,fn

-JJ
50
m
m

|;'\
n
3
m

¢
I
¢

1

4
I
I
I

4

s
J
1

\LIJ

- < I
4+-
-ln
g

44 nm
I.

l?

U
• a l
m fn
m n.

P

~.
m
Q
D

o
o
m

o
o

.EE

Les
u
'J
E
I

)

a '01
>

o~
-
n
14

m
4»
u
ll
Ill
r-4
o
u'fa

;u
c

11

v

m
J
B..
z
4
ID

>-
m

m
1..
.J
:>
m
m
m

I-
m
m
P

h  :
5
E

8 5
1,9 F-

m c
g id

8 s
3? q.
26
'H U.

m

c U

m
l-I
o
I-
43
c

> o

1-4
m
o
I

m
o
I
<1
o

< .

m r-v u
-14 v
c ~4

H

41

4

qt

I

,cy
WB
o"Lm
_gm
omex
,to
g m
UU
Upx

Ni
9
m

Ill

o-4
1-1
n r

3 o
-14
as
B
.,4 q
an
m 1-4
m<
Q n
a n
mo
os-
9-0

4-4

~u
n

O . .
I o ~
# O
o~

a=0~

s-o
U p !

A
o

U
on
n.
E
vo
m

II

ll

i

81

Ru

MOHAVE-003

I



PWS to NO.
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| IA DRESS LAB
10

NO.
4245

Steven B. Hanking, Director
ARIZONA T EST ING LABORAT ORIES

810 East Hammond Lane
Phoenix, Arizona 85034 (602) 254-6181

0 0 o 0 2 sAmpua DATE
Mo. I a Yr.

0 6 0 8 9 1

SAMPLE
Type

R

Time (Hr.

1 4 0 0
WATER SYSTEM NAME
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Mohave County Board of Supervisors
avcln #1 well  2, NE%, net, NE% Sec. 25, T.21N,R.19\rJ
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Inc.
16th Street, Suite 302
Arizona 85016-3215

ran era,
5251 n.
Phoenix 7
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Other (comment)

WATER SUPPLY
. SOURCE

X We ll

Surface

0 0 5 1 o 1

1 0 1

1 o 1

1 0 1

1 0 7
1 o 1

1 0 3
1 0 9
1 0 1
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1 3 7
1 a g
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0.05Arsenic
Barium 1.
Cadmium (0.010
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Mercury .002

10.Nitrates (N)
(omSelenium

Silver 0.05
Alkalinity
Calcium
Chloride
Copper
Hardness
Iron
Magnesium
Manganese
pH
Sodium
Sulfate
TDS
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4
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Kingman Area Groundwater Basin Study
Arizona Department of Water Resources

March 24, 1994

I . Introduction

Purpose

This report presents the analysis and recommendations regarding the need to establish an

AMA in the Sacramento or Hualapai groundwater basins.

Background

In a letter dated September 6, 1993, Noel H. Laborite, President of Valley Pioneers

Water Company, Inc., of Golden Valley, Arizona, requested the Arizona Department of

Water Resources (ADWR) to review and possibly designate Golden Valley as an Active

Management Area. Golden Valley is a small part of the northern end of the Sacramento

Valley Groundwater Basin. He requested that ADWR initiate a study of the demands on

the groundwater within the Sacramento Valley basin in the area of Golden Valley for the

purpose of assessing the long term water supply availability of the basin and that the

Department meet with representatives of Mohave County, the City of Kinsman, the

Cyprus Mining Company and Valley Pioneer to discuss this issue. (Attached in Exhibit

1)

Mr. Tom Carr of ADWR responded to Mr. Laborite on October 21, 1993 and

stated that the Department would conduct preliminary studies, meet with local officials

and odder parties and then contact Mr. Laborite with the results of the study. (Included in

Exhibit 1-)

The Department then conducted a reconnaissance level hydrologic and economic

investigation including an analysis of  the impact of  future water demand on die

groundwater supplies.

1
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An AMA can be designated only if any of the following conditions exist:

1. Active management practices are necessary to preserve the ending supply

of groundwater for future needs.

Land subsidence or Essuring is endangering property or potential

groundwater storage capacity.

Use of groundwater is resulting in actual or threatened water quality

degradation.

On January 24, 1994 Departmental staff met with local governmental officials,

representatives of private water companies and Cyprus Mining Company to confirm our

assumptions about projected growth in theKinsman area After this meeting, a final

hydrologic analysis was completed.

I

Present and projected demands for water resources were based on population and

industrial development trends. Groundwater supplies were estimated from hydrologic

information contained within published reports and data sources within the ADWR. The

analysis evaluates, in a preliminary way, whether there are sufficient groundwater

resources for continued residential and industrial development in the Kinsman area and

in the Sacramento Valley groundwater basin in the general area of Golden Valley west

of Kingman on Arizona Highway 68. Water has historically been withdrawn in the

Golden Valley area for use at a copper mining operation in the Cerbat mountains.

Withdrawal and use of water for this mine is projected to cease within fifteen years as

the mineral deposit is exhausted.

A map of the  region follows page  3.

Exhibits containing information were prepared for the analysis. These are attached

in Exhibit 3 and include:

1. Kinsman Area Groundwater Summary Sheet, showing water supplies and

demands by basin for the years 1990 and 2040,

2
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2.

3.
l

4.

Hualapai Basin Groundwater Fact Sheet, a narrative explanation about

groundwater supplies and projected water demands;

Sacramento Valley Basin Groundwater Fact Sheet, a narrative explanation

about groundwater supplies and water demands; and,

Exhibits of cross-sectional data on the geology and groundwater of each

of the basins showing current and projected depths to water.

i
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II. Ana lys is

Population trends and projections: 1980 to 2040

The 1980 total population of the two basins was 18,768 persons, 13,319 living in

the in Hualapai Valley and 5,449 'm Sacramento Valley, primarily Golden Valley. By

1990, the basin population in the Kingman area has increased to 30,289 persons with

22,405 living in Hualapai Valley and 7,884 in Sacramento Valley. Projected population

for the same area by the year 2040 is 87,218 with 66,220 projected for Hualapai Valley

and 20,998 for Sacramento Valley. The projections are made using demographic

assumptions and have not taken into account any ef fects of  intensive 'industrial

development that might occur. In this analysis, some additional industrial development

is assumed to occur related to present ef forts of  the Mohave County Economic

Development Audiority.

Demand for water resources: 1990 to 2040

II
n
n
II
ll
n
n
II
II
II
II
n

Using current reports on water use in the area of the study, it is estimated that in

the 1992-1993 period about 7,072 acre-feet of water was used for municipal purposes

annually. Of this, 6,137 acre-feet was taken from the I-Iualapad Valley basin and 935

acre-feet from Sacramento Valley. Of the water used in Sacramento Valley, 450 acre-feet

of water was pumped by Kinsman in 1991 and 372 acre-feet by Valley Pioneer in 1992.

The Cyprus Mineral Park used an estimated 323 acre-feet of water from its well

field in the Sacramento Valley in 1993. However, use of groundwater by the mine has

been offset by rainwater runoff trapped in one of the open pits in the mine. In normal

times, groundwater pumping by the mine would be higher, approximately 800 acre-feet

per year. Pumping by the mine from the basin has reached about 5,300 acre-feet per year

during peak operations in the past. Due to the changeover from hard rock mining to a

copper leaching operation, less than historic levels of water use are projected. The

5
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operation of the Cyprus Mineral Park is projected to continue for about 15 years wide

annual demands for water not exceeding 800 to 900 acre-feet of groundwater annually.

It is anticipated in this analysis that the Mineral Park will close with the termination of

the leaching operation.

. "1

Using population projections for the year 2040 given above and information

provided on water use from published reports 'm the area, municipal demands are

projected co reach about 15,100 acre-feet, of which 12,832 acre-feet will occur 'm the

Hualapai Basin and 2,240 acre-feet in Sacramento Valley.

4

""1

In the Hualapai Valley basin, the two major population centers are the City of

Kinsman and the New Kingman/Butler subdivision. Both are served by the City of

Kinsman water department. Demands outside of the city's service area are projected to

reach about 730 acre-feet per year, however, by that mc some of these areas may

already be annexed in to the City of Kinsman service area. Total projected municipal

demand for the basin is 12,832 acre-feet per year.

In Sacramento Valley, assuming demands by the City of Kinsman and various

small providers in the area are held constant, increases are projected for the Golden

Valley Community Improvement District #1 (GVCID), and Valley Pioneer Water

Company. The projected 2040 demand for both providers is estimated to be 827 acre-feet

per year. The Department has issued water availability letters for a demand of 2,244

acre-feet per year (1,440 acre-feet per year for the GVCID and 844 acre~feet for the

Valley Pioneer Water Company). Remaining demands of 898 acre-feet per year are

projected for other parts of the basin outside of Golden Valley.

The City of Kinsman and the Mohave County Economic Development Authority

are promoting industrial development in the study area To date, few major

manufacturing companies have been reported interested in locating in the area. An

estimate of water demand of 1,000 acre-feet per year is used in the 2040 projection but,

6
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depending ort development eEorts of the entities involved, it is possible that much

industrial activity could eventually be initiated in the area. Present industrial and

commercial zoning in the Kinsman Airpark and along highway 1-40 and AZ 68 present

the potential for greater industrial use of water resources which cannot be quantified at

this time..

Groundwater supplies: total and annual average

="w

f'-\

--

I \

3

Given the available information on the geology of the basins and groundwater

pumping, ADWR has calculated a preliminary estimate.of groundwater levels and the

amounts stored in the aquifers of the two basins to a depth of 1,200 feet below the land

surface. Combining this information with data from well logs, geology, and well

sampling, an estimate of the potential annual available water supplies in the balms has

been made as well. These estimates are meant to be, used as a guide in evaluating the

availability of water resources for future needs in the basins and may change with

additional information. . . ,

r -

Water stored in the Hualapai Valley basin to 1,200 feet belowland surface is

5,000,000 acre-feet. Of this, 1.9 million acre-feet is practically available south pf LOng

MoUntain to depth of 1,000 feet and an additional 1.1 million acre-feet is stored north of

Long Mountain. Within these aquifers, an annual' water. supply of 19,000 and 11,000

acre-feet would be available. It should denoted that no estimates of aquifer recharge are

included in the estimates of Water availability. .
I

I
I
I

In Sacramento Valley, a total estimated 7,000,000 acre-feet of groundwater is

stored in the basin. However; only an estimated 800,000 acre~feet.is stored in the aquifer

underlying the Golden Valley area, an area including 8 miles 'north and south along

Highway 68. Extending from this area to Yucca is an estimated additional 1.5 million

acre-feet of storage to 1,200 feet below land surface. The total available groundwater in

storage to 1,200 feet, then is approximately 2.3 million acre-feet of the 7.0 million in the{l
l

al

\
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Kinsman Area Groundwater Fact Sheet
Groundwater Supply and Demand by Basin in acre-feet per year

1990 and 2040

Supply
(acre-feet per year)

Basin:
For 100 Years

Sacramento Valley Basin

Golde n Va lle y* 1,258 3,240 4,000
Remainder of Basin** -u1iknown- -unknown- 16,000

Hualapai Valley Basin

Total Basin 6,137 12,832 30,000

Total Bo th  Bas ins 7,395 16,072 50,000
*

* *
Area 8 Miles norm or south of Highway 68 across the entire Basin
Includes area of Sacramento Valley groundwater basin south of Golden Valley

1-990 2040

D e m a n d
(acre-feet pen year)

r

r-w

1

l"ll

I

basin. On an annual basis,labout 4,000 acre-feet is available from the aquifer in the

immediate area of Golden Valley with an additional 16,000 acre-feet per year from the

aquifer underlying die area to Yucca Given these estimates, then, an estimated 20,000

acre-feetper year is available in the 30 mile area of t11e valley from Golden Valley to

Yucca

'|

1

.| -

Comparing Demand with Supply

Groundwater supply and demand by basin in acre-feet per year for the years 1990

through 2040 is"detai1ed in the following table. . .

r'
l
E
11

l

m
in
III
a"I1

i
' s
c

I I
3

I
!
I

I

In 1990, demand for water in the Golden Valley area of the Sacramento Valley

groundwater basin was an estimated 1,258 acre-feet, including water used by the Cyprus~

Mineral Park. By 2040, demand will increase to an annual use of 3,240 acre-feet

including an estimated 1,000 acre-feet to supply industrial needs. The steel recycling

plant 'recently announced for the area may generate a host of  steel  fabricat ion

\ 8

IU

I
I

1

I

I

r
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manMacturing companies and may increase the demand for water for industrial purposes

in the future.

The Department estimates that there is an adequate supply of groundwater of about

4,000 acre-feet per year available in the Golden Valley area of the basin. This annual

supply will allow development in the area for somewhat more than 50 years. However,

the amount of  avai lable groundwater supply clearly shows the l imi ts on future

groundwater use in the area
43

In the area of Sacramento Valley south between Golden Valley and the community

of Yucca, much more groundwater is in storage and is estimated to yield about 16,000

acre-feet per year. Presently, there is no demand forecast other than Yucca for the area

but the possibility of industrial development along interstate highway 40 could increase

demand for water significantly.

Overall, adequate average annual groundwater supplies 'm the basin exceed

projected annual. demands. although the immediate area of Golden Valley, eight miles

north and south of state highway 68, could experience problems if actual growth is greater

than that projected.

Demand for water in the Hualapai Valley, from the two aquifers lying North and

south of Long Mountain, associated with the City of Kingman and New Kingmaii-Butler,

was an estimated 6,137 acre-feet 'm 1990. Projected municipal and industrial d and for

the same area through the year 2040 is 12,800 acre-feet. 1

The aquifer south of Long Mountain is capable of supplying a total of 30,000

acre-feet per year, from which current supplies are pumped. However, there are proven

reserves north of Long Mountain and can be brought to the city through a pipeline.

inp

9
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The Department would conclude from this analysis that groundwater supplies

available to the Kinsman aha are adequate and can accommodate the projected growth

in population and industry. In areas where the aquifer may not have the capability of

providing groundwater supplies much in excess of projected demands, transfers via

pipeline from other parts of the basin or, for the City of Kinsman, may from one basin

to the other be used to meet those needs.

111 . Conclusions

AMA Management Regulations and Practices

u
n
u

1

Departmental staff reviewed the types of protection that AMA practices

might provide for the two basins. Since augmentation of the water supply from

the Colorado River appears to be too expensive to be feasible at this mc, long

term growth is dependant on deletable groundwater supplies. Conservation

practices wotdd reduce the rate of increase in water demand, thereby extending the

life of the basins. But if withdrawals of groundwater for mining activities

increase, AMA practices cannot substantially protect Pioneer Water Company

from the impact of water level declines caused by groundwater withdrawals for

mining. Furthermore, AMA restrictions on service area expansions may not allow

placement of wells outside of service areas. Such a restriction would take away

one type of supply management which will be necessary to mitigate declining

water levels in localized areas such as Golden Valley. It was concluded that

AMA practices would not provide the best management practices to ensure the

long term water supplies for future needs of the area at this time.

Hualapai Groundwater Basin Supplies

There appears to be sufficient groundwater to meet the projected 100 year

demands of the Kinsman area. The Department projects decline rates in the

groundwater table of approximately 2.0 feet-per-year in the aquifer underlying the

10Iii
ii

n
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city's well Helds 'm the Hualapai Valley. Total decline is estimated to result in

depths to water of 744 feet below land surface. The total projected demand for

2040 'm the I-Iualapai groundwater basin near Kinsman is 12,800 acre-feet per

year, but approximately 19,000 acre-feet per year for one-hundred years can be

withdrawn before depths to water reach 1200 feet below land surface. Another

11,000 acre-feet per year for one-hundred years could be withdrawn north of Long

Mountain.

Sacramento Groundwater Basin Supplies

HI
m

The Department projects decline rates in the groundwater table of

approximately 1.5 feet-per-year in the aquifer underlying the Golden Valley area.

Total demand in the Golden Valley area of Sacramento groundwater basin is

projected to be 3,240 acre-feet per year by 2040, but approximately 4,000 acre-

feet per year for one-hundred years can be withdrawn from the area before the

depth of water exceeds 1200 feet below land surface. More water is available

soudi of Golden Valley. The department estimates that approximately 1.5 million

acre-feet is in storage, and that 16,000 acre-feet per year can be withdrawn for

100 years.

Pioneer Water Company

If the Pioneer Water Company continues pumping from its present wells

in the Golden Valley area, water levels are projected to decline to approximately

1,200 feet below land surface within one hundred years.

Subsidence

At this time, there is no evidence that subsidence or fissuring is

endangering property or groundwater storage capacity in either basin.

1 1
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Water Quality

There is no evidence that the continuing use of groundwater is resulting

in actual or threatened water quality degradation. Although, Kinsman has

reported the presence of natural chromium in its wells, the water supply currently

conforms to national drinldng water standards.

. \

Public Review and Conclusions

ml
Ml
91

On March 24, 1994, Departmental staff met with Mohave County officials,

City of Kinsman otlicials, Noel Laborite of the Pioneer Water Company and

Cyprus Minerals Company officials to explain our analysis and receive further

input. (Exhibit 2) Those persons at the meeting were asked if they thought an

AMA would be appropriate at this time for either Sacramento or Hualapai

groundwater basin. No one at the meeting recommended that an AMA be

established. Both the City and the County officials responded that local

management actions were being considered to ensure that long term water supplies

will be available for growth. Management actions which were mentioned as

possibilities included water supply studies, effluent reuse and other conservation

measures; and development of a County Water Authority pursuant to S.B. 1078

which will facilitate the use of Colorado River water and make funding available

for water supply development.

Iv. Recommendations

Since the analyses of the water supplies and projected demands for the

Sacramento Valley and Hualapai basins indicate drat sufficient water supplies are

available, and the local governments and other water suppliers do not want to use

Active Management practices to address their water supply and demand problems,

the departmental staff does not recommend that an AMA be established at this

time for these two groundwater basins.

12
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Exhibits  :

1. Corre s ponde nce
2 .  Age nda  fo r Me e ting : Ma rc h  24, 1994

3/24/94 Kin s m a n  Me e tin g Atte nda nce
Fact Shee ts3.
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VALLEY PIONEERS WATER co, INC.
3155 North Mcneal Road

Golden Valley, Arizona 86413
(602) 585-4683

ms 4;

L11 Ma
I

I ls93

September S, 1993

1 --
Il'-'_/t--`"'

3 : I

'oFFice QFTHE l::: ~ , "

';w

Arizona DeptMent of Water Resources
15 South 15th Avenue
Phoenix, Arizona 85007

Attention: Elizabeth Ann Rieke, Director

f-a Reference: Sacramento Valley, Mohave County, Arizona
Active Management Area, Request for Designation

Dear Ms. Rilke:

. 1
This letter is to formally request that the Sacramento Valley, and specifically the Mohave County
approved franchise areas of GVlD # 1 and our company, at this time considered for immediate
review and possible designation as an Active Management Area.

'z
I

5

The reason for this request is the proposed major industrial development to the immediate south
of the two areas that currently provide water services to metered customers. The proposals do
not take into account the water quality degradation and considerable investment by our company
and the Golden Valley Improvement District # 1, operated by Mohave County. it is felt that the
documented declining water table (reference your letter of October 18, 1991) and the proposed
commercial development and water usage constitutes the necessary conditions to institute
active management practices to preserve the existing supply of groundwater for future needs.

I

t
11

| 1
QH}

The reason for our specific concern is the presence of the five commercial wells that are located
in the county approved franchise area of this company and outside our management control.
We are aware of the previous degradation of the water table when these wells were operated at
full capacity between 1965 and 1990. it is our opinion that unrestricted usage may potentially
have a negative impact on previously released reports of adequacy of water supply issued by the
Arizona Department o' Water Resources. A_L1_e_eting of represeutatixesnf Mohave County. this
company, the parties involved, and your department appears to be in order, and is requested.

| I
I
I Sincerely yours,

W .l
Noel H
President
v. p. w. Co., Inc.

azdwr01.wri
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ARIZONA DEPARTMENT OF WATER RESOURCES
15 South 15th Avenue, Phoenix, Arizona 85007

Telephone (602) 542-1553
Fax (602) 542-3383

FM snmurron
Gcvemor

October 21, 1993 RITA R PEARSON
Dixeanf

MI. Noel H. Laborite
Valley Pioneers Water Company, Inc.
3155 North McNeal Road
Golden Valley, Arizona 86413

Dear Mr. Laborite:

The department has received your letter of Sept. 6, 1993 requesting a review of the
hydrologic conditions in the Sacramento Valley groundwater basin and a determination of
whether the basin would qualify to be designated as an Active Management Area Your
request is under review at this time. After we have completed our preliminary studies we
will contact you to discuss this matter further.

For your infonnadon, the following determinations and procedures are required by statute
when an area is being considered for active management status. The director of the
department may designate an active management area Only if: 1) active management
practices are necessary to preserve the easting supply of groundwater for future needs; 2)

land subsidence or fissuring is endangering property or potential groundwater storage
capacity, or, 3) the use of groundwater is resulting in actual or direatened water quality
degradation. If the directorproposes to designate an active management area, she must hold
a public hearing to consider whether to issue an order to declare an active management area
and the extent of the boundaries of the proposed area An active management area may not
be smaller Dian a groundwater basin. The director must give full consideration to public
comment and to recommendations made by local political subdivisions.

An active management area can be created by local initiative if ten percent of the registered
voters petition to form an area and the petition is approved in a subsequent election.

Before the department makes a decision regarding the formation of an active management
area in the Sacramento Valley, we will prepare a hydrologic report and discuss the need for
water management practices with local concerned parties and political subdivisions. After the
Department has obtained more information, a decision whether to schedule a public hearing
will be made.

MOHAVE-003
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Mr. Noe l H. La borite
October 21, 1993
Pa ge  - 2 -

r'w

Ar this time the Department expects that preliminary studies will be completed in ten to
twelve weeks. If necessary, informal meetings will be scheduled to explain the Deparunent's
Ending. Thank you for your letter of inquiry. Please contact me at the above address and
phone number if you have additional questions.

£1

Sincerely,

Z7/I-4 I \

Thomas Can
Assistant Deputy Director
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WATE R MANAG E ME NT
P ROGRAM P LANNING & MANAGEMENT

15 s . 15TH AVENUE
P HOENIX, ARIZONA 85007

542-1546/FAX 542-3383

M E M O R A N D U M

Stephen Szyprows ki
\

FROM: Thomas Carr, Assistant Deputy Director

DATE: October 22, 1993

I
I

S UBJ ECT: Re que s t for Hydrologic re vie w for S a cra me nto Va lle y.

Please prepare a report on water supply and demand conditions in the Sacramento and Hualapai
groundwater basins for the purposes of evaluating whether one or both basins should be declared
an AMA. The report needs to include a description of historical groundwater depletions,
subsidence and locations of groundwater declines. Please describe on maps the location of
current points of withdrawals, transportation and use of groundwater. Note any water supply
shortages or limits to the availability of groundwater for current of projected municipal and
industrial water demands. Please include all relevant references.

Attached is the request from Pioneers Water Company, Inc. and my preliminary response. I have
indicated to Mr. Laborite that we need ten to twelve weeks to complete our review. If you need
any help from my staff with this work effort, please let me know.

III
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MOHAVE COUNTY BOARD of SUPERVISORS
.'-'1

P.O. Box 7000 809 EAST BEALE KINGMAN, ARIZONA 86402-7000
Telephone (602) 753-0729 FAX (602)753-0732 TDD (602) 753-0726

III-\

r""1 Dist. 1
SamSxandeder

Dist. 2
Joan C. Ward

Dist. a
Pat Hat

County Manager
David J. Grisez, P.E.

Clerk of the Board
Patsy A. 'Pat'

Chastain

F e b r u a r y  1 7 , 1994

Mr. Steve Jenkins
AZ DEPARTMENT OF WATER RESOURCES
15 s 15th Avenue
Phoenix, AZ 85007

Sacramento Valley Groundwater Basin

1113
nu

D e a r  M r .  J e n k i n s :

T h i s  l e t t e r  w i l l  c o n f i r m  a  m e e t i n g  s c h e d u l e d  f o r M a r c h 24 , 1994
a t  2 : 0 0  P . M . i n  t h e  B o a r d  o f  S u p e r v i s o r s  C o n f e r e n c e  R o o m  l o c a t e d
a t 809 E .  ' B e a l e S t r e e t , K ingman, A z . T h e  C i t y  o f K i n s m a n  a n d
m o h a v e  C o u n t y  p e r s o n n e l  h a v e  a l s o  b e e n  a d v i s e d  o f  t h e  m e e t i n g .

l If  you have any quest ions,  p lease ca l l .

Y o u r s  t r u l y ,

QS

111
I David J .  Gr isez,

County Manager

I
I
I
I DJG/yo
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*1
I1 ARIZONA DEPARTMENT OF WATER RESOURCES

15 South 15th Avenue, Phoenix, Arizona 85007
Telephone (602) 542-1553

Fax (602) 542-3383

March 9, 1994
rum snmwarorr

Governor

RITA R PEARSON
Director

1

s
!

VerylMorrill
Mohave County Planning and Zoning Dept.
3675 East Highway 66 Suite A
Kinsman, AZ 86402-7000

De a r Mr. Me rre ll:
no
[IH
mf
Lil]

As you know, the Department of Water Resources is performing an assessment of the water
availability and demand in the Sacramento Valley and Hualapai Valley groundwater basins 'm
Mohave County. Our Hydrology Division is identifying ground-water supplies and we are
assessing potential demands for this water.

We have developed municipal water demands from projections of population for the areas
involved and have used available information to develop some projections of industrial water
demands. However, we feel that some additional work could be done to project industrial
water demands. Even through there is lithe available on the types of companies that could
locate in the area, industiial and commercial zoning may indicate some possibilities.

Would you please help us by enumerating any commercial and industrial zoning currently in
the area bounded by Sacramento Valley groundwater basin including that along I~4C and the
railroad tracks from Kinsman to Yucca, along the Oat ran Road, and Highway 68 between
Kinsman and the Black Mountains.

This information will be very helpful in projecting industrial demands 'm the Sacramento
Valley basin. .

l l

I
I look forward to meeting you on March 24.

Sincerely,
1
i

Stephen I. Jenkins

n
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ARIZONA DEPARTMENT OF WATER RESOURCES

HYDROLOGY DIVISION
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M E M o R A N D U M

TO a Tom Carr

FROM : Steven Szyprowski
99.

DATE : A p r i l  2 7 ,  1 9 9 4

SUBJECT : W a t e r  Q u a l i t y  i n  K i n g m a n

1

I 3
G r o u n d w a t e r  q u a l i t y  i n  t h e  c i t y ' s  w e l l  f i e l d  a r e a  i s  c o m p a r a b l e

w i t h  o t h e r  a l l u v i a l  b a s i n s  i n  A r i z o n a . T h e  o n l y  t r a c e  m e t a l ,  w h i c h

i n s o m e  w e l l s e x c e e d s t h e 0 . 0 5  m g / 1 s t a t e  m a x i m u m c o n t a m i n a n t

l e v e l ,  i s  c h r o m i u m .

I 1
I

¥J

c h r o m i u m  l e v e l s  i n  K i n g m a n ' s  w e l l s  r a n g e  f r o m  l e s s  t h a n  0 . 0 1  t o

0 . 0 9 8  m g / 1 . I n  1 9 9 2  E P A  i n c r e a s e d  t h e  n a t i o n a l  d r i n k i n g  w a t e r

s t a n d a r d  f o r  c h r o m i u m  t o  0 . 1  m g / 1 . A f t e r  t h a t  t h e  A r i z o n a  D E Q

g r a n t e d t h e C i t y o f K i nsm an a n e x c l u s i o n f r o m t h e 0 . 0 5 m g / 1

T h e  c i t y  c o n f o r m s  w i t h  t h e  e x c l u s i o n  a n d  i s i n

w i t h t h e DEQ's m o n i t o r i n g r e q u i r e m e n t s . Some

c o n s u l t a n t s  i n d i c a t e d  t h a t  c h r o m i u m  l e v e l s  m a y  b e  i n c r e a s i n g  b e l o w

t h e  1 0 0 0 - f o o t  d e p t h . T h e r e  a r e  n o  c o n c l u s i v e  t e s t s  t o  s u p p o r t  t h i s

requirement.

compliance
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opinion. However, given that such a possibility may occur in an

alluvial basin, our finding of adequacy was conservatively limited

to groundwater resources above the 1000-foot depth. Qur

projections indicate that the one-hundred-year demand of the 2040

population equal to over 12, 000 acre-feet per year will not lower

the water level below 770 feet below land surface. In addition, if

necessary, chromium content in drinking water can be lowered by

over 90 percent by reversed osmosis. For the foreseeable future,

blending will remain the practical solution.
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Exhibit 2

Agenda , 3/24/94
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KINGMAN AREA GROUNDWATER BAS IN S TUDY

ARIZONA DEPARTMENT OF WATER RESOURCES

BOARD OF SUPERVISORS CONFERENCE ROOM
809 EAST BEALE STREET

KINGMAN, ARIZONA

MARCH 24, 1994
2:00 PM

l

ii

\

INTRODUCTION: SETTING, PURPOSE AND SCOPE OF THE STUDY

ANALYSIS

A. POPULATION TRENDS AND PROJECTIONS: 1990 TO 2040

B. DEMAND FOR WATER RESOURCES: 1990 TO 2040

c . GROUNDWATER SUPPLIES; TOTAL AND ANNUAL AVERAGE

D. COMPARING DEMAND WITH SUPPLY

CONCLUSIONS111.

MOHAVE-003



3/24/94 Kinsman meeting

Attendance:

Hon. Carol Henderson, Mayor of Kinsman

Hon. Charles Orr, Kinsman City Council

Hon Lester Byram, Kinsman City Council

George Vetch, Cyprus Mineral Park

Richard Skalicky, Mohave County Public Works Director

David Grisez, Mohave County Manager

Donald W. Van Brunt, Mohave County Economic Development Authority

Fred Eldean, Mohave County Economic Development Authority

NJ. Devlin, P.E., Civil Engineer and Land Surveyor

Noel H. monte, Valley Pioneer Water Company

Ed Covington, City of Kingman, Director of Public Works

Veryl Morrill, Mohave County Planning and Zoning Department

Dennis Roberts, City of Kinsman, Community Development
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HUALAPAI BASIN GROUNDWATER FACT SHEET

~\ General Basin Information

o
o
o
o

Area of Bas'm
Aquifer area
Principal aquifer
Land surface elevations

o Main drainages

o
o
o
0

Current Basin population
Current greater city of Kinsman population
2040 Basin population
2040 greater City of Kinsman population

1,820 square miles
350 square miles
Older alluvium
1,300 to 7,150 feet above mean sea
level
Truxton and Hualapai Washes
(ephemeral)
22,405 (DES, 1990)
12,'722(DES, 1990)
66,220 (DES projections)
62,318(DES projections)

A; Groundwater Demand

Current Demand (acre~feet/year)

0
o
o

City of Kinsman
Truxton Canyon Water Company
Cerbat Water Company

6050
65
22

(Cella Barr, 1990)
(ACC, 1992 Annual Report)
(ACC, 1992 Annual Report)

w

\

»

I

» TOTAL 6137

z.

o

3.

0

2040 Protected Basin Demand (acre-feet) (based on 2040 DES population projections)

66,220 people x 173 gpcd = 12,832 acre-feet (173 gpcd by Willdan Associates, 1993)

2040 Protected Citv of Kinsman Demand (based on 2040 DES population projections)

62,318 people x 173 gpcd = 12,076 acre-feet

o (to 1200 feet bis) (ADWR)

Groundwater Supplv

Groundwater Supplies (acre-feet)

Total basin groundwater in storage 5,000,000

1,900,000o City of Kinsman (to 1000 feet bis OI 19,000
AF/yr for 100 years) (ADWR)

B.

1 .

1 .

MOHAVE-003



o Only one City of Kinsman well had a penetrated aquifer depth of 1200 feet bis. The
average city well depth is 1000 feet bis which ADWR currently uses for groundwater in
storage estimates.

o North of Long Mountain, the deepest penetrated depth of a well was 2300 feet bis
(Technical Consultants, 1990). The Harley Family Limited Partnership which contains
8,960 acres has estimated groundwater in storage of 1,145,160 acre-feet (Technical
Consultants, 1990).

Current Depth to water (feet bis)

O city of Kinsman
Well #4
Well __
Well #6
Long Mt., #6

B(22-16) 34cbc
B(22-16) 28bad
B(22-16) 17ddd
B(22-16) 15ccc

642
538
562
520

(ADWR, 1991)
(ADWR, 1991)
(ADWR, 1991)
(ADWR, 1991)

Average 336

o Cerbat Water Company
Well #1 B(22-16) ca? 670 (Mantra, 1978)

3. Water Level Declines (feet/year) ADWR

o City of Kinsman Well#4
Well B(22-16) 28bad
Long Mt. #6
Well B(22-16) 27ddd

11 yea rs
11 yea rs
11 yea rs
5 ye a rs

Well B(22-16) 3cbb 11 yea rs

1.9
1.3
2.0
1.1 (SE edge of

aifP01t)
0.9 (2.5 miles N of

Long Mt. #6 Well)

W

o

Average

Deepest Penetrated Depth of Aquifer (feet bis) (ADWR Driller Logs)

City of Kinsman Well B(22-16) l7ddd 1200

s.

o

Average Saturated Thickness of Aquifer (to a depth of 1000 feet bis.)

City of Kinsman 434 feet

. 1

2.

4.
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6.

o

Well Yield (gallons per minute) (Schmidt & Associates, 1993)

From 500 to over 2,000city of  Kinsman

1. Qualitv of Groundwater (Schmidt & Associates, 1993)

o City of Kinsman Chromium levels exceeding MCLs in 5 city wells. Chromium
levels apparently increase with depth.

c. Impact of Pun page on Water Levels

1 . Declines associated with current stumpage of about 6050 AF/year equal to an average of
1.4 feet per year or 140 feet in 100 years.

2. Additional declines associated with projected additional stumpage of 6026 AF/year equal
to 60 feet in 100 years.

w

. \

3. Cumulative declines at total projected stumpage of 12,076 AF/year equal to 200 feet in 100
years.

4. Average depth to water level after 100 years should equal 766 feet bis.

D . Conclusions

1 . There is an adequate water supply for the 2040 projected population growth for 100
years.

2. There are groundwater supplies in excess of future groundwater demands for industrial
needs.

I
I
I
I
l
I
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SACRAMENTO VALLEY BASIN GROUNDWATER FACT SHEET

General Basin Information

o
o
o
o
0
o
o
o
o

Area of basin
Aquifer area
Principal aquifer
Land surface elevations
Main drainage
Current basin population
Current Golden Valley population
2040 basin population
2040 Golden Valley population

1,400 square miles
500 square miles
Older alluvium
500 to 8,917 feet above mean sea level
Sacramento Wash (ephemeral)
7884 (1990 DES)
2619 (1990 DES)
20,998 (DES)
7,772 (DES)

A. Groundwater Demand

Current Demand (acre-feet)

o
o
o
o
o
o

GVCID #1
Valley Pioneer
Cypnls Mineral Mine
Yucca Water
Walnut Creek
City of Kinsman

(1991)
(1992)
(1993)
(1992)
(1992)
(1991)

48
372
323

36
19

450

o Chloride (1992)
TOTAL

10
1258

(Mar era, 1991)
(ACC annual records)
(George Veach, 1994)
(ACC annual records)
(ACC annual records)
(ADWR, 1991/Sacramento Valley
portion)
(ACC annual records)

Committed Demand (acre-feet/year) (demand of existing recorded lots not yet served)

o
0

GVCID #1
Valley Pioneer

(Monera, 1991)
(Anderson-Nelson, 1991)

TOTAL

773
232

1005

Projected Demand (acre-feet/year) (based on build-out)

o
o
o

GVCID #1
Valley Pioneer
Cyprus Mineral Mine

11,579
240
800

TOTAL 12,619

(ADWR, 1994)
(ADWR, 1994)
(George Vetch, 1994)

.

. w

1 .

2.

3.
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4. 2040 Protected Basin Demand (acre-feet/year) (based on DES 2040 population projections)

20,998 people x 95 gpcd* = 2240 AF/YR *gpcd based on 200 gal/day/lot (Monera, 1991) and
2.1 people per dwelling unit (census population
density)

5. 2040 Golden Valley Area Protected Demand (acre-feet/year) (based on 2040 DES population
projections)

I
I
I

7,772 x 95 gpcd = 827 AF/YR

Golden Valley Improvement District
Valley Pioneer Water Company

515 AF/YR
312 AF/YR

B . Groundwater Supply

Groundwater Supplies to 1200 Feet Below Land Surface (acre-feet)

o
o

o

o

Total basin groundwater in storage 7,000,000 (ADWR, 1988)
GVCID #1 (ADWR.'s water availability letter, 1991) 1400 acre-feet/year for
100 years
Valley Pioneer (ADWR's water availability letter, 1991) 844 acre-feet/year for
100 years.
Below 1000 feet, increasing amounts of clay, volcanic ash and lava decrease the aquifer's
ability to transmit and store groundwater.

Current Depth to Water (feet bis)

o Valley Pioneer
Well #1 B(21-18)9bba (ADWR)
Well #2 B(21-l8)5dbd (A.N.)
Well #3 B(21-18)8bbb (A-N-)
Well #4 B(2l-18)8aab (A.N.)

Average

1055 (year 1990)
1061 (year 1990)
1066 (year 1990)
1045 (year 1991)
1057

o GVCID #1
921 (year 1991)
866 (year 1991)

B(21-19) 13ddd (Mantra)
B(21-19) 25aaa (Mar era)
(Crystal Springs)
B(21-19) 2ddd (Stoval)

Average
1017 (year 1987)
935

o Cyprus
B(21-18) 30abb (ADWR)
B(20-18) 4bbb (ADWR)
B(21-18) 32bbb (ADWR)
B(20-18) 20caa (ADWR)

Average

875 (year 1990)
750 (year 1990)
810 (year 1990)
894 (year 1990)
832

I

I

1.

2.
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Water Level Declines (feet/year) (ADWR)

o GVCID #1
Average area decline 0.75 (Mantra, 1991)

o Valley Pioneer
B(21-18) Abba, 25 years 1.2 (ADWR Hydrograph B)

o Cyprus
B(21-18) 30abb, 26 years
B(20-18) 4bbb, 26 years
B(21-18) 32bbb, 26 years
B(20-18) 20caa, 26 years

Average

1.2 (ADWR Hydrograpb C)
0.5 (ADWR Hydrograph E)
0.7 (GWSI files=USGS/ADWR)
_(L (GWSI files=USGS/ADWR)
0.8

Deepest Penetrated Depth of Aquifer (feet bis.) (ADWR records)

o
o
o

GVCID # 1
Va lle y P ione e r
Cyprus

in well B(21-19) lsddd
in well B(21~18) Abba
in well B(21-18) 30abb

1335
1518
1385

5. Saturated Thickness of Aquifer (To a depth of 1200 feet bis.)

0
o
o

G VC ID # 1
Valley P ioneer
Cyprus

Average of three wells, 265 feet
Average of four wells, 143 feet
Average of four wells, 368 feet

Well Yields (gallons per minute)

o
o
o

G v c m # 1
Va lle y P ione e r
Cyprus

Up to 700 Mantra, 1991)
100 to 200 (Anderson-Nelson, 1991)
Up to 850 (ADWR, 1991)

Quality of Groundwater

o Of acceptable drinldng water standards (ADWR, 1991)

C. Impacts of Pun page on Water Levels

1. Drawdown from future stumpage for 100 years (Cvprus for
15 years)

. \

3.

4.

6.

7.
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1

GVCID #1: 75 feet current drawdown for 100 years (at 0.75 ft/yr)
plus Thews drawdown of an additional 100 feet= Total 175 feet
(48 AF present 1352 AF future stumpage)
Average water level in 100 years: 1110 feet bis.

o Valley Pioneer: 120 feet current drawdown for 100 years (at 1.2 ft/yr)
plus Theis drawdown of an additional 70 feet =Total 190 feet
(372 AF present 472 AF future stumpage)
Average water level in 100 years: 1247 feet bis.

o Cyprus: 90 feet current drawdown for 100 years (at 0.9 ft/yr)
plus Theis drawdown of an additional
80 feet = Total 150 feet
(322 AF present - 800 AF future stumpage)
Average water level in 100 years: 832 feet bis.

D. Conclusions

1. There is an adequate supply for all current and committed demands of the GVCID #1 and for
at least an additional 795 dwelling units (see ADWR letter of water availability of March 29,
1993).

2. There is an adequate supply for all current and committed demands of the VPWC and for at
least 330 additional dwelling units (see ADWR letter of availability of December4, 1991).

3. There is an adequate supply for the projected demand of theCyprus Mineral Mine at 800 of/yr
for 15 years. This groundwater withdrawal is not subject to the adequacy of water supply law
under A.R.S. §45-108 which applies to subdivisions only.

4. There is an adequate supply for the proposed North Star industrial plant of about 1000 of/yr
which is also not regulated by the adequacy law.

MOHAVE-003
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SPECIFICATIONS AND CONTRACT DOCUMENTS

FOR THE

CONSTRUCTION AND TESTING
\

A

--\

) OF

ONE (1) OR MORE WATER WELLS

i

I

\

GRIFFITH ENERGY, L.L.C.

MANERA, INC.
8316 NORTH 53RD STREET

PARADISE VALLEY, AZ 85253
Telephone (602) 948-9818

Fax (602) 596~8776

October 1, 1998
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ADVERTISEMENT FOR BIDS

Griffith Energy, LL.C.

Mantra, Inc. (Geologist-Engineer)

Griffith Energy, L.L.C. proposes to construct a series of wells to withdraw water from the Sacramento
Valley ground water aquifer. As the data in the specific area of the proposed well field is limited, it
is proposed to drill the initial well as a test well. The pilot bore will be deeper than the expected
completed well to determine the materials present in the aquifer, Formation water samples may be
taken and other data collected during the drilling program. Following the completion of the initial
well, additional producion wells may drilled immediately or delayed for a period. The contract for
the construction of the welllsl will be valid for one (1) year, thus, there may be one (1) continuous
period of drilling of several wells, or there may be one (1) well drilled immediately, with the
remaining wells drilled later. it is understood that in the case of the latter, more than one mobilization
charge will occur.

Sealed bids for the drilling, construction, development and pump testing for one (1) or more industrial
water supply wells will be received by Mar era, Inc., 8316 North Surd Street, Paradise Valley, Arizona
85253 until 1500 hours local time October 26, 1998. The bids will be privately opened. The results
of bidding will be tabulated and faxed to all bidders.

The project is located ten (10) plus or minus miles southwest of King'man, Mohave County, Arizona.

!
1l

There is a mandatory pre-bid conference at 1100 hours, October 12, 1998. All proposed bidders are
to be present at the offices of Mohave County Economic Development Authority, Inc., 3160 Shangri
La Drive, Kinsman, AZ86401, at that time for a review of the Specifications and Contract Documents.
Following the review of the bidding package, a tour of the drilling sites will be taken to allow the
Bidders to see the sites, the work required to prepare the site and to review the area and method of
wasting the discharge water from the drilling program and the test pumping. It is expected that it will
require four (4) to six (6) hours to review the bidding package and tour the well sites.

Copies of the Specifications and Contract Documents may be obtained from the offices of Mar era,
Inc. 8316 North 53rd Street, Paradise Valley, AZ 85253, Telephone (602) 948-9818, Fax (602) 596-
8776.

Griffith Energy, L. L. C. reserves the right to reject any or all bids for any reason, and to waive any
informality in the bidding process in order to obtain the bid deemed most favorable to the Owner.

Advertising period: September 28, 1998 to October 19, 1998

lnlormation foy Bkidefs and Bidding Process \»1

I
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1.1 PARTIES TO THE CONTR¢'\CT

1.1.1 Owner Griffith Energy, L.L.C.
11350 Random Hills Road, Suite 400
Fairfax, Virginia 22030

Attention: Dana L. Duller

r

Telephone: (703) 293-2627
Fax (703) 293-2659

1.1.2 Proved Officer Mayes Construction Company
p. O. Box 1833
San Juan Capistrano, CA 92693

Attention: T. E. Mayes

Telephone: (714) 489-0849
Fax (714) 489-9161

1.1.3 Geologist-Engineer Mar era, Inc.
831-6 North 53rd Street
Paradise Valley, AZ 85253-2512

Attention: Paul A. Mar era, P.E.

Telephone: (602) 948-9818
Fax (602) 596-8776

1.1.4 Contractor Successful Bidder

Attention:

Telephone:

Fax

lnfurmallon for Bidders and Bidding Process 1-2
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'1.2 PREPARATION OF BIDS I

112.1. Bids shall be submitted on the forms furnished and shall be manually signed. The
entire bound set of the Contract Documents and Specifications, plus all addenda and
any other documents pertaining to the bid shall be returned as part of the bid. Any
erasures and/or changes in the bid figures must be initialed by the person signing the
bid.

1.2.2. The bidder shall bid on at! items. If there is no charge for an item, the bid should
read zero (0) or N/A (not applicable). Failure to fill in all items on the bid form will
be considered a no bid and the bid will be disqualified.

1.2.3. Alternate bids will not be considered.

1.3 ACKNOWLEDGEMENT OF ADDENDA

1.3.1 Bidders shall acknowledge receipt of any addenda to this set of Contract Documents
and Specifications by including these addenda with this bid package and identifying
the number and date of each Addendum:

Addendum Number Date Received

L4 SUBMISSION OF BIDS

1.4.1 Completed sealed Bids (two (2) original copies) must be received by:

Monera, Inc.
8316 North 53rd Street
Paradise Valley, AZ 85253

on or before 1500 hours, October 26, 1998

1.4.2 Each sealed envelope containing a Bid should be plainly marked on the outside as
containing a Bid identifying the project name.

1.4.3 Any Bid package not received prior to the bid submittal closing time, for any recon,
will be disqualified.

lnfoumalion lot Bidders and Bidding Process 1~3

E
I
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1.5 ALLEGATIONS QF MISTAKES IN BIDS

1.5.1 A Bid will be considered as stated. Any mistake contained in a bid shall be binding
on its proponent.

1.6 AWARD OF CONTRACT

1 1 1.6.1 The Contract will be awarded within thirty (30) calendar days of the Bid Closing.

1.6.2

FL

The party to whom the Contract is awarded, the "Contractor", shall complete the
Contract, bonding, insurance and other requirements of the Contract Documents and
submit the executed Contract Documents to Mar era, Inc. within ten (10) calendar
days from the date of the Award of Contract.

1.6.3 The Owner reserves the right to reject any or all bids and to waive any informality
in the bid process to obtain the bid deemed most favorable to the Owner.

1.7 NOTICE TO PROCEED

1.7.1 A Notice to Proceed will be issued to the Contractor within ten (10) calendar days
following completion of the requirements of paragraph 1 .6.2 above satisfactory to the
Owner.

1.8 RErURN OF BID BOND

1.8.1 All Bid Bonds except those of the three finalist Bidders will be returned at the Bid
Closing. The remaining three Bid Bonds wil l  be retained unti l  the contract
documents are signed with a successful Bidder, at which time the remaining Bid
Bonds will be returned.

l

i

Information for Bidders Ind Bidding Process 14

F
I

MOHAVE-003



PART ll BID SUBMITTAL DOCUMENTS

MOHAVE-003



. _.., ,-

1 . , . . .

AFFIDAWT OF UNDERSTANDING

The Undersigned certifies that he is the Contractor or an authorized agent of the Contractor and
further certifies that:

1. he has thoroughly read, carefully examined and fully understands the Specifications
and Contract Documents authorized by the Owner;

2. he thoroughly understands the scope of work to be completed;

3. he has personally inspected the site of work, the ingress and egress to the site, the
water source and other field characteristics; and

4. he has thoroughly informed himself of the geologic and hydrologic characteristics of
the area and has not relied solely on the geologic and hydrologic data given in the
Specifications and Contract Documents.

Contractor:

Title:

Date:

CORPORATE SEAL OR NOTARY PUBLIC:

814 Submittal Documents 2-1

By:

MOHAVE-003



_ . » a¢ .

.P&QPOSAL
'14 _av.. _

Gentlemen:

i

The following Proposal is submitted for the drilling, constructing and testing of one (1) or more
industrial water well(s) near Kinsman, Mohave County, Arizona.

9
I
I
i
u
W
i
|

The following Proposal is madelon behalf of
and no others. Evidence of authority to submit the Proposal is herewith furnished. The Proposal is
in all respects fair and is made without collusion on the part of any person, firm, or corporation
mentioned above, and no family member or employee of the Owner is personally or financially
interested, directly or indirectly, in the Proposal, or in any purchase or sale of any materials or
supplies for the work in which it relates, or in any portion of the profits thereof.

The Undersigned declares that the amount and nature of the work to be done is understood and that
at no time will misunderstanding of the Specifications and Contract Documents or conditions to be
overcome, be pleaded. On the basis of the Specifications and Contract Documents proposed for use,
the Undersigned proposes to furnish all the necessary machinery, equipment, tools, apparatus, and
other means of construction, to do all the work and to furnish within the time hereinafter proposed,
and to accept, as full compensation therefor, the sum of various products obtained by multiplying each
unit price, herein bid for the work or materials, by the quantity thereof actually incorporated in the
complete project, as determined by the Geologist-Engineer.

The Undersigned understands that the quantities mentioned herein are approximate only and are
subject to increase or decrease and hereby proposes to perform all quantities of work, as either
increased or decreased, in accordance with the provisions of the Specifications and Contract
Documents, at the unit price bid in the Bidding Schedule.

The Undersigned further proposes to perform all extra work that may be required on the basis
provided in the Specifications and Coritrad Documents and to give such work personal attention and
to secure economical performance.

l

|
I
I

The Undersigned further proposes to execute the Contract Agreement within ten (10) days from the
date of award, time being of the essence. The Undersigned further proposes to begin work as
specified in the Contract Documents attached hereto.

Contractor's Arizona License Contractor's Arizona Department

Number of Water Resources License

Number

Proposed Time to Start

Drilling Well

Proposed time for Completion of

Drilling and Testing Program

Bid Submittal Documents 2-2
Proposal Page I of 3
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Date : , 19

\

If by a Corporation: Corporate Name

Authorized Representative

Print:

Its:
I I

Title

Address'
r \

Telephone:

l l

The name of the State under which the laws of which the Corporation was chartered and names, titles
and business addresses of the President, Secretary and Treasurer must be shown.

President: Corporate Seal:

Address:

v \

I
I

Secretary:

Address:

Treasurer:

E
I
I Address:

11

1

a State of Incorporation: _ _
qualification to do business in the State of Arizona must be attached.

If not an Arizona Corporation, proof of

Bid Submittal Documents 2-J
Proposal Wage 2 of a

. 1

l

By:

MOHAVE~003



Date: | 19 r

If by an Individual:

Print:

Add Tess:

Telephone:

If by a Firm or Partnership:

Print:

Address:

Telephone:

NOTARY PUBLIC:

Bid Subminal Documents 2-4 Proposal Page 3 of 3

I

By:

By:
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CRIFFITH ENERGY L.L.C.

BID SCHEDULE

for

TEST WELL, B(19-18)1 Ocdd

Item
No.

Unit Total
Item Price Price

1. Mobilization and demobilization of drilling rig,
including at! tools and equipment, mileage,
travel time and subsistence for crew, portal to
portal, lump sum

dolla rs

cents

2. Move well to well, lump sum,

dollars

cents

Steam cleaning drilling rig and appurtenances,
lump sum

dollars

cents

4. Construction of mud pits and layout, including
all other costs for items not specifically
stated in this Bid Schedule, lump sum

dollars

|

11

cents

5. Pumping and transporting water, lump sum

dollars

cents

Bid Submittal Uacuments z~s Bid S<Mdule Page I of 5

3.
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Item
No.

Unit Total
Item Price Price

6. Drilling, furnishing, setting and cementing
forty (40) feet of conductor casing, lump sum

dollars

cents

7. Drilling eighteen hundred (1,800) feet of
seventeen and one half (17.5) inch diameter
well bore, including drilling fluid,
per lineal foot

dollars

cents

8. Setting jetting tool, air lifting for water
sample collection, removal of jetting tool,
per hour

dollars

cents

9. Reaming (opening) seventeen and one half
(17.5) inch diameter hole to twenty eight
(28) inch diameter bore, twelve hundred
(1,200) feet, per lineal foot

dolla rs

cents

10. Furnishing and installing seven hundred
(700) feet of eighteen (18) inch diameter
casing, including six (6) sets of spring
steel centralizers, per lineal foot

dollars

cents

Bid Submittal Dccumems 2~6 Bki Sd\eduI¢ page 2 of s
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Unit TotalItem
No. Item Price Price

1 t. Furnishing and installing five hundred
and (500) feet of eighteen (18) inch
diameter wire wrapped well screen,
per lineal foot

dollars

cents

12. Furnishing and installing six hundred and
twenty feet of four (4) inch ID gravel
feed tube, per lineal foot

dollars

cents

13. Furnishing and setting one (1) set landing
clamps, lump sum

dollars

cents

14. a. Furnishing and installing by means of a
Tremie pipe approximately fifty eight (58)
cubic yards of gravel,

14. b. Furnishing and installing by pouring
approximately fifty (58) cubic yards
of gavel,

Contractor's Selection
per cubic yard
[circle only one (1) choice]

a. b.

dot I ors

cents

15. Furnishing and installing approximately
fifty seven (57) cubic yards of cement
slurry seal, per cubic yard

dot I ors

cents

BRO Submittal Documents 2-7 au Schedule Page 3 d s
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Unit TotalItem
No. Item Price Price

16. Furnishing and installing approximately
fifty (so) gallons of commercial sodium
hypochlorite solution, lump sum

dollars

cents

17. jetting, twelve (12) hours, per hour

dollars

cents

18. Furnishing downhole logging suite,
lump sum

dollars

cents

19. Furnishing downhole television scan,
lump sum

dollars

cents

20. Construction of reinforced concrete
pump foundation, lump sum

dollars

cents

21. Furnishing, installing and removing test
pump, lump sum

dollars

cents

22. Pump run time, per hour (120 hours)

dolla rs

cents

Bid Submlnzf Documents 2-8 Bid Schedule Page 4 of 5
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Item
No.

Unit Total
Item Price Price

23. Standby time, per hour

dollars
\

cents

24. Rig operating time for lost circulation or
water sample colieding and jetting, per
hour

dolla rs

_cents

25. Bedrock drilling, per hour

dolla rs

cents

26. Road grading, per lineal foot

dolla rs

cents

82d Subminai Documents 2-9 Bid Schedule Page S of 5
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conTRAct AGREEMENT

THIS AGREEMENT, made and entered into this day of

between Griffith Energy, L.L.C., hereinafter called the Owner, and

, hereinafter called the Contractor.

WITNESSETH: That the said Contractor, for and in consideration of the sum to be paid him by the
Owner in the manner and at the times hereinafter provided, and of the other covenants and
agreements herein contained, hereby agrees for himself, heirs, administrators, successors, and signs
as follows:

, 1998, by and

ARTICLE I - SCOPE OF WORK: The Contractor shall construct and complete all the work required
by the Specifications and Contract Documents for the completion of one (1) or more industrial water
well(s) (the "Wells") and furnish at his own cost and expense all necessary machinery, equipment,
tools, apparatus, materials and labor (collectively the "Work") necessary for the completion of the
Wells according to the Specifications and Contract Documents attached hereto.

ARTICLE ll - WARRANW: In addition to any applicable warranties by Vendors, the Contractor
warrants to the Owner that all materials and equipment furnished under this Contract will be new
unless otherwise specified, and that all work will be of good workmanlike quality, free from faults and
defects and in conformance with the Specifications and Contract Documents. Any of the Work not
conforming to these standards may be considered defective. Contractor guarantees against any and
all such defects in materials and workmanship for a period of one (1) year after the date of acceptance
set forth in the Certificate of Completion and Acceptance. Contractor shall immediately, after written
notice thereof, repair to the satisfaction of Owner any such defects in material and workmanship
which may develop during such guarantee period, and any damage to other work or property caused
by such defects or the repairing of same, all at the Contractor's expense. The Gwner may proceed
directly against the Contractor notwithstanding any applicable warranties by Vendors; and the
Contractor shall expressly assign in writing any and all rights under any warranties that the Contractor
may have received or be entitled to from Vendors of the materials and equipment incorporated in the
Work, to the extent such warranties extend beyond the period of Contractor's guarantee hereunder.

I
!
4
1

ARTICLE III - TIME OF COMPLETION: The Contractor further covenants and agrees that all the Work
materials shall be furnished and delivered and all the Work labor shall be done and performed in
every respect according to the Specifications and Contract Documents and that the Well-shall be
turned over to the Owner complete and ready for use on or before the time specified (the
"Deadline"). The Work and the Wells shall be free and discharged of all claims and demands
whatsoever for, or on account of any and all labor and materials used, or furnished to be used, in any
way related to the Work or the Wells.

It is expressly understood and agreed that, in case of failure on the part of the Contractor, for any
reason, except with the written consent of the Owner, to complete the Wells according to the
Specifications and Contract Documents, before the Deadline, the Owner shall deduct from any money
due, or which may become due the Contractor, or, if no money shall be due, the Owner shall have
the right to recover from the Contractor an amount equal to the actual cost of maintaining Owner's
engineering, inspection, and other necessary forces and equipment, for the time elapsing between the
Deadline and the actual date of completion of the Wells in accordance with the terms of the Contract
Documents, together with any other costs, fees, expenses or damages suffered by the Owner due to
Contractor not completing the Wells within the time limit set forth herein; provided, however, that

Conrad Documents 34 Contract Ayeemenz 1 al 3
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upon receipt of written notice from the Contractor, of the existence of causes, as herein provided, over .
which saigon Cgntrador has no control and which must delay the completioN of~the Work or any delay
occasioned by the Owner, the Owner may extend Deadline in accordance with the Specifications and
ContradlDocuments and, in such case, the Contractor shall become liable for the above specified
liquidated damages for delays commencing from the date said extension period shall expire.

After the Deadline plus any extension granted, pursuant to the immediately proceeding paragraph, no
further payments shall be made the Contractor until all Work is completed and the Wells are accepted
by the Owner in writing.

It is also agreed that the actual date of completion for all purposes of this Contract Agreement shall
be that date upon which the Wells are accepted in writing by the Owner.

"W
l

I 4 1

ARTICLE IV CLAIMS FOR EXTRA WORK: It is expressly understood and agreed that no claim for
extra work or materials, not specifically herein provided, done, or furnished by the Contractor, will
be allowed by the Owner, nor shall the Contractor do any work or furnish any materials not covered
by these Specifications and Contract Documents, unless such work is ordered in writing by the
Owner. In no event shall the Owner incur any liabil ity by reason of any verbal direction or
instruction that the Contractor may be given by the Owner or his authorized representatives or others.
It is the intent and meaning of this Article that all orders, directions, and instructions not contained
in the Specifications and Contract Documents pertaining to the Wells and Work shall be in writing
from the Owner or Owner's authorized representatives, and the Contractor hereby waives any claims
for compensation for work done or materials furnished not in accordance therewith, regardless of
benefit accruing to the Owner, if any, by virtue of such work or material.

ARTICLE V - MISUNDERSTANDING OR DECEPTION: The Contractor agrees that he has investigated
the site of the Work and all conditions thereof and parts and appurtenances thereto and hereby waives
any right to plead misunderstanding or deception as to location, site conditions, character of work or
materials, estimates of quantities, or other conditions surrounding or being a part of the Work and
understands that the quantities given in the Bidding Schedule are approximate only, and hereby agrees
to accept the quantities as actually placed and finally determined upon the completion of the Work,
in accordance with the Specifications and Contract Documents.

ARTICLE VI - PAYMENTS: For and in consideration of the faithful performance of the Work as set
forth in the Specifications and Contract Documents and duly issued Addenda, the Owner agrees to
pay the Contractor the amount earned, computed from the actual quantities of Work performed and
materials furnished and the unit prices named in the attached Bidding Schedule. The Owner agrees
to make such payments in the manner and at the times provided in the Specifications and Contract
Documents hereto appended.

ARTICLE VH - SPECIFICATIONS AND CONTRACT DOCUMENTS: The Specifications and Contract
Documents shall consist of the following, which are hereby incorporated in this Contract Agreement
with the same force and effect as if fully set forth herein:

Request for Bids
Section 1, Information for Bidders
Section 2, Bid Documents, including the Bid Schedule, Proposal and Affidavit of Knowledge
Section 3, Contract Documents, including the Contract Agreement
Section 4, General Conditions
Section 5, Supplemental General Conditions
Section 6, Technical Specifications, Drilling

Contract Doazmerus 3-2 corufacz Agreement 2 of 3
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WITNESS OUR HANDS AND SEALS this

All future duly issued addenda and change orders shall be made a part of this Contract and shall have
the same force and effect as though all the same were fully inserted herein.

Section 7, Technical Specifications, Pump Development and_-Testing
Figure 1, Well Design Diagram
Figure 2, Well Alignment Specifications
Figure 3, Pump Pad Diagram
Addenda:

Addendum

Addendum

Addendum

Addendum

By:

Title:

Owner:

dated

dated

dated

dated

GRIFFITH ENERGY, L.L.C.

Owner

day of r 19

Notary Public

My Commission Expires:

Contractor:

By:

Title:
. 3

I
.

l

J

Contractor

Notary Public

My Commission Expires:

Contract Documents 3-3 ConlracxAgreement 3 of 3
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The Contractor hereby appoints

QUALIFIED SUPERWSOR

f'l

Telephone Number:

Cellular Telephone Number:

I I

Pager Number:

as the Qualified Field Supervisor as defined in Item 4.12 of the Specifications and Contract
Documents.

CO NTRACTO R:

By:

Title:

3i Dated this day of r 199
(

|

:
I

Contact Documents 3-4

I

I

MOHAVE-003



NOTICE OF AWARD OF CONTRACT

..' *4.

Description: Drilling, Construction and Testing one (1) or more industrial water wells near Kinsman,
Mohave, Arizona.

The Owner has considered the Bid submitted by you for the above described Work.

You are hereby notified that your Bid has been accepted for the Work defined in the Specifications
and Contract Documents for the project.

I"\

r e

. \

.-

You are required by the Information for Bidders, Section 1 of the Specifications and Contract
Documents, to execute the Contract Agreement and furnish the required Performance and Payment
Bonds and the Certificates of Insurance within ten (10) calendar days from the date of this Notice of
Award.

If you fail to execute the Contract Agreement and to furnish the Bonds and Certificates of Insurance
within ten (10) days from the below specified date of this Notice, the Owner will be entitled to
consider all your rights arising out of the Owners acceptance of your Bid as abandoned and as a
forfeiture of your Bid Bond. The Owner will be entitled to such other rights as may be available
under applicable law.

You are required to return an acknowledged copy of this Notice of Award ro the Owner.

Dated this day of _ , 199_ .

GRIFFITH ENERGY, L.L.C.

Title:

ACCEPTANCE OF NOTICE OF AWARD: Receipt of the above Notice of Award of Contract is hereby

acknowledged this day of _ _, 199__.

CONTRACTOR:

By:

Title:

Connect Documents 3-5
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To:

By:
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NOTICE TO PROCEED WITH }\UTHORlZED WORK

Description: Drilling, Construction and Testing of the well as specified herein, located in the

SE%, SE%, SW% of Section 10, T. 19 N., R. 18 W., G&SR B&M, near Kinsman, Mohave County,
Arizona.

You (the Contractor) are hereby notified to commence the Work in accordance with the Specifications
and Contract Documents dated October 1, 1998, and you, the Contractor thereunder shall complete
the Work within forty five (45) calendar days per Well from the date of this Notice, as defined in the
Specifications and Contract Documents, item 6.5. The Deadline for the completion of all Work is,

therefore,
I 199

In the case of failure by the Contractor to initiate mobilization within ten (10) days of this Notice to
Proceed, the Owner may, at its option, consider the Contractor in default and pursue any and all
remedies available under applicable law and/or equity, including without limitation specific
performance.

Dated this day of 199I

GRIFFITH, L. L. c.

By:

Title:

ACCEPTANCE OF NOTICE OF PROCEED: Receipt of the above Notice to Proceed is hereby

acknowledged this day of I 199

CO NTRACTO R:

Title:

CcuuacxDocuments 34
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To:

By:
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GRIFFITH ENERGY LLC.

CHANGE ORDER

Date:

ltemNumber

J' 199

Description

ChangeFrom

ChangeTo

Change in Price S

Authorized by
Criffith Energy L.L.C.

Title

Accepted by
Contractor

Title

Comrade Documents 3-7
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\ CRIFFITH ENERGY L.L.C.

NON-COMPLIANCE NOTIFICATION

Date

Time

SpecificationltemNumber

Specification Description

Non - Compliance

I 199

Field Inspector
Authorized Representative

Title

Accepted by
Contractor

Title

Canvas! Document 3-e

I
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PART IV GENERAL CONDITIONS

4.1 DEFINITIONS

Wherever used in the Contract Documents, the following terms shall have the meanings
indicated which shall be applicable to both the singular and plural thereof:

4.1.1 ADDENDA - Written or graphic instruments issued prior to the execution of the
Contract Agreement which modify or interpret the Contract Documents, Drawings
and Specifications, by additions, deletions, clarifications or corrections. All addenda
become part of the Specifications and Contract Documents when such documents
are executed by both the Owner and the Geologist-Engineer.

4.1.2 BID - The offer or proposal of the Bidder submitted on the prescribed form included
in these Specifications and Contract Documents setting forth the prices for the work
to be performed.

4.1.3 BID CLOSING - The time and date set for the receipt of the bids.

4.1.4 BIDDER - Any person, firm or corporation submitting a Bid for the Work.

4.1.5

II

BONDS - Bid, Performance, and Payment Bonds and/or other instruments of security,
furnished by the Contractor and his surety in accordance with the Specifications and
the Contract Documents.

4.1.6 CHANGE ORDER - A written order from the Geologist-Engineer to the Contractor
authorizing an addition, deletion or revision in the work within the general scope of
the Contract Documents, or authorizing an adjustment in the Contract Price or
Contract Time. All change orders become pan of the Specifications and Contract
Documents when such documents are executed by the Owner and/or the Geologist-
Engineer.

4.1.7

i.J

CONTRACT DOCUMENTS - All documents, including Advertisement For Bids,
Agreement, Bid, Bid Bond, Drawings, Information For Bidders, Notice of Award,
Notice to Proceed, Performance Bond, Payment Bond, Bid Submittal Documents,
General Conditions, Supplemental General Conditions, Special Conditions, Technical
Specifications, Forms, Appendices and all other information and materials when such
items are included in the Specifications and Contract Documents booklet. 'In
addition, all Addenda, Change Orders and Shop Drawings issued become pan of the
Contract Documents as though they were included in the Contract Documents
booklet.

1.
l 4.1.8 CONTRACT PRICE - The total monies payable to the Contractor under the terms and

conditions of the Contract Documents.

4.1.9 CONTRACT TIME - The total number of calendar days stated in the Contract
Documents for the completion of the Work prior to the Deadline.

4.1.10 CONTRACTOR - The person, firm or corporation with whom the Owner has
executed the Contract Agreement designated in Item 1.1 .4

General Conditions: page 4-1
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4.1.11 DRAWINGS - The part of the Contract Documents issued in graphic form which

show the characteristics and scope of the WOrk to be performed and which have
been prepared and/or approved by the Ceologist~Engineer.

a 4

4.1.12 GEOLOG|ST-ENGINEER- This term when used in these documents refers to:

"

Mar era, Inc.
8316 North 53rd Sheet
Paradise Valley, Arizona 85253-2512
Telephone (602) 948-9818
Fax (602) 596-8776
Pager (602) 683-8446

All communications by the Contractor regarding this Project shall be initiated
between the Contractor and the Geologist-Engineer.

4.1.13 FIELD ORDER - A written order effecting a change in the Work not involving an
adjustment in the Contract Price or an extension of the Contract Time, issued by the
Geologist-Engineer to the Contractor during construction. The Field Order may be
written in the Contractor's Daily Work Log or issued on a Field Order form.

4.1.14 NOTICE OF AWARD - The written notice of the acceptance of the Bid from the
Owner to the successful Bidder, in the form provided at page 3-5.

4.1.15 NOTICE TO PROCEED - Written communication issued by the Owner to the
Contractor authorizing him to proceed with the Work for the specific well stated
therein and establishing the date of commencement of the Work. A separate notice
will be issued for each well.

4.1.16 OWNER - This term refers to the entity designated in Item 1.1.1. The Geologist-
Engineer is hereby designated the agent of the Owner for the purpose of issuing the
various notices designated in these Contract Documents.

4.1 .17 PROIECT - The entire undertaking to be performed by the Contractor as provided in
the Contract Documents. .

4.1.18 PROIECr OFFICER and RESIDENT PROJECT REPRESENTATIVE
authorized representative of the Owner designated in Item 1.1.2.

Q refers to the

I
II,

4.1.19 SHOP DRAWINGS (SUBMITTALS) - All drawings,diagrams,illustrations, brochures,
schedules and other data which are prepared by the Contractor, a Subcontractor,
Manufacturer, Supplier, or Distributor, which illustrate how specific portions of the
Work shall be fabricated or installed. All shop drawings accepted by the Geologist-
Engineer shall become part of the Contract Documents.

4.1.20 SPECIFICATIONS - Specifications - That part of the Contract Documents consisting
of written descriptions of a technical nature of materials, equipment, construction
systems, standards and workmanship to be included in the Work.

4.1.21 SUBSTANTIAL COMPLETION - Acceptance of the well by the Owner.

General Conditions; Page 4-2
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4.1.22 STANDBY TIME

4.1.22.1 All downtime requested by the Geologist~Engineer for:

4.1.22.1.1 the benefit of the Owner;

4.1.22.1.2 the purpose of resolution of technical problems arising from
errors and omissions in the specifications, and;

4.1.22.1.3 unforeseen conditions in the Work environment excepting
conditions arising from acts of "God", i.e. f lood, fire,
inclement weather, etc.

4.1 .22.2 Standby time is in effect only when the C:ontrador's entire crew and
all equipment is'

4.1.22.2.1 onsite;

4.1.22.2.2 available for Work, and;

4.1.22.2.3 on payroll and per diem.

4.1 .22.3 Maintenance and repair of equipment may be completed during this
downtime period.

4.1.22.4 The following conditions do not constitute standby time'

ll
4.1.22.4.1 downtime instituted by the Contractor;

4.1.22.4.2 downtime waiting for materials, tools, special equipment or
personnel previously specified or requested;

4.1.22.4.3 downtime waiting for specialty tools to rectify problems
created by the Contractor, i.e. fishing tools, etc.,l l

lx

h 4.1.22.4.4

ll

downtime waiting for new materials, tools, personnel, etc.
required by rejection of unacceptable materials, tools,
personnel, etc.;

4.1.22.4.5 downtime when the full crew is not onsite and/or not on
payroll and per diem;

4.1.22.4.6 downt ime due to maintenance and repair  including
maintenance and repair in progress upon the termination of
Owner instigated downtime.

4.1.22.5 Standby time originates and terminates by written order of the
Geologist-Engineer in the "Daily Log Book".

General condlxians: Pay 4-3
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4.1 .23 SUBCONTRACTOR-An individual, firm or corporation having a direct contract with
.the Contractor or with any other Subcontractor for the performance of a part of the
Work at the site. Each Subcontractor shall be considered a subdivision of the
Contractor and subject to all the conditions of this contract.

I_1
1 4

4.1.24 SUBSTANTIAL COMPLETION -That date as certified by the Geologist-Engineer when
the construction of the Project or a specified part thereof is sufficiently completed,
in accordance with the Contract Documents, so that the Project or specified part can
be utilized for the purposes for which it is intended.

I

I
4.1.25 SUPPLEMENTAL GENERAL CONDITIONS - Modifications or additions to the

General Conditions for inclusion in the Contract Documents, or such requirements
that may be applicable state laws.

4.1 .26 SUPPLIER - Any person or organization who supplies materials or equipment for the
Work, including that fabricated to a special design, but who does not perform labor
at the site.

"i
In

4.1.27 WORK - AH labor necessary to produce the construction required by the Contract
Documents, and all materials and equipment incorporated or to be incorporated in
the Project.

I
I
I

4.1 .28 WRHTEN NOTICE - Any notice to any party of the Contract Documents relative to
any part of the Contract Documents shall be in writing and considered delivered and
the service thereof completed, when posted by certified or registered mail to the said
party at his last given address, or delivered in person to said party or his authorized
representative designated pursuant to the Contract Documents. on the Work.

4.2 ADDITIONAL INSTRUCTIONS AND DETAIL DRAWINGS
I

4.2.1 The Contractor may be furnished additional! instructions and detail drawings by the
Geologist~Engineer, as necessary to carry out the Work required by the Contract
Documents.| \

I
}
I
I

4.2.2

\
l

The additional drawings and instruction thus supplied will become a part of the
Specifications and Contract Documents. The Contractor shall carry out the Work in
accordance with the additional detail drawings and instructions.

z

l
t

1

4.3 SCHEDULES, REPORTS AND RECORDS

4.3.1 The Contractor shall submit to the Owner such schedule of quantities and costs,
progress schedules, certified payrolls, reports, estimates, records and other data where
applicable as are required by the Contract Documents for the Work to be performed.

4.3.2 After the Notice to Proceed and prior to the start of Work on the Project, the
Contractor shall submit construction progress schedules showing the order in which
he proposes to carry on the Work, including dates at which he will start the various
parts of the Work, estimated date of completion of each part and, as applicable:

Genera! Conditions: Page 4-4
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4.3.2.1 The dates at which special detail drawings will be required, and;

4.3.2.2 Respective dates for submission of Shop Drawings, the beginning of
manufacture, the testing and the installation of materials, supplies and
equipment.

4.3.3 The Contractor shall also submit a schedule of payments that he anticipates he will
earn during the course of the Work.

4.3.4 Progress meetings shall be held to discuss the Work completed, the Work in progress
and the projected Work until the next progress meeting. Written reports shall present
the data discussed. The Contractor, the Project Officer (Owner), and the Geologist-
Engineer or a representative of each shall be Ar each meeting.

4.4 DRAWINGS AND SPECIFICATIONS

4.4.1 The intent of the Drawings and Specifications is that the Contractor shall furnish all
labor, materials, tools, equipment, and transportation necessary for the proper
execution of the Work in accordance with the Contract Documents and all incidental
Work necessary to complete the Project in an acceptable manner, ready for use and
operation by the Owner.

4.4.2 In case of conflict between the Drawings and Specifications, the Specifications shall
govern. Figure dimensions on Drawings shall govern over scale dimensions, and
detailed drawings shall govern over general Drawings.

4.4.3

In

In

Any discrepancies found between the Drawings, the Specifications and/or the site
conditions or any inconsistencies or ambiguities in the Drawings or Specifications
shall be immediately reported to the Geologist-Engineer, in writing, who shall
promptly correct such inconsistencies or ambiguities in writing. Work done by the
Contractor after his discovery of such discrepancies, inconsistencies or ambiguities
is subject to approval by the Geologist-Engineer and if performed prior to such
approval is done at the Contractor's risk.I

II
I/

4.5 SHOP DRAWINGS
ii

4.5.1 The Contractor shall provide Shop Drawings as may be necessary for the prosecution
of the Work as required by the Contract Documents. The Geologist~Engineer shall
promptly review all Shop Drawings. The Geologist-Engineer's approval of any Shop
Drawing shall not release the Contractor from responsibility for deviations from the
Contract Documents. The approval of any Shop Drawing which substantially
deviates from the requirement of the Contract Documents shall be evidenced by a
Change Order.

)

4.5.2 When submitted for the Geologist-Engineer's review, Shop Drawings shall bear the
Contractor's certification that he has reviewed, checked and approved the Shop
Drawings and that they are in conformance with the requirements of the Contract
Documents.

General Conditions: Page 4~5
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4.5.3

A

:
I

Portions of the Work requiring a Shop Drawing or sample submission shall not begin

until the Shop Drawing or submission has been approved by the Geologist-Engineer.

A copy of each approved Shop Drawing and each approved sample shall be kept in
good order by the Contractor at the site and shall be available to the Ceologist-
Engineer,

4.6 MMTERIALS, SERVICES AND FACILITIES

I
IJ

4.6.1

7
I
I

It is understood that, except as otherwise specifically stated in the Contract
Documents, the Contractor shall provide and pay for all materials, labor, tools,
equipment, water, fuel, l ight, power, transportation, supervision, temporary
construction of any nature, and all other services and facilities of any nature
whatsoever necessary to execute, complete, and deliver the Work within the
specified time (prior to the Deadline).

I!
I:

4.6.2 Materials and equipment shall be so stored as to insure the preservation of their
quality and fitness for the Work. Stored materials and equipment to be incorporated
in the Work shall be located so as to facilitate prompt inspection.

l l 4.6.3 Manufactured articles, materialsand equipmentshall be applied, installed, connected,
erected, used, cleaned and conditioned as directed by the manufacturer thereof.

4.6.4 Materials, supplies and equipment shall be in accordance with samples submitted by
the Contractor and approved by the Geologist-Engineer and conform to the standards
stated in the Contract Documents.

4.6.5

Ii

Materials, supplies or equipment to be incorporated into the Work shall not be
purchased by the Contractor or the Subcontractor subject to a chattel mortgage or

under a conditional sale contract or other agreement by which an interest is retained
by the seller and shall be clear of all liens and encumbrances and appropriate lien
waivers shall be provided by the Contractor.

4.7 INSPECTION AND TESTING

4.7.1
ml

All materials and equipment used in the construction of the Project shall be subject
to adequate inspection and testing in accordance with generally accepted standards,
as required and defined in the Contract Documents.

4.7.2 The Owner shall provide all inspection and testing services not required by the
Contract Documents.

4.7.3 The Contractor shall provide at his expense the testing and inspection services
required by the Contract Documents.

4.7.4 If the Contract Documents, laws, ordinances, rules, regulations or orders of any
public authority having jurisdiction require any Work to specifically be inspected,
tested, or approved by someone other than the Geologist~Engineer, the Contractor
will give the Geologist-Engineer timely notice of readiness for inspection so that the
Geologist-Engineer may be present during the inspection. The Contractor will then
furnish the Geologist~Engineer the required certificates of inspection, testing or
approval.

General Conditions: Peg: 4-6
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4.7.5

f* 4.

Inspediorss, tests or approvals by the Geologist-Engineer or others shall not relieve
_the Contractor from his obligations to perform the Work in accordance with the .

requirements of the Contract Documents.

4.7.6 The Geologist-Engineer and his representatives will at all times have access to the
Work. In addition, authorized representatives and agents of any participating or
regulatory Federal or State agency shall be permitted to inspect all Work, materials,
payrolls, record of personnel, invoices of materials, and other relevant data and
records. The Contractor will provide proper facilities for such access and observation
of the Work and also for any inspection, or testing thereof.

4.7.7 If any Work is covered prior to inspection as required by the Contract Documents
and Specifications and/or contrary to the written instructions of the Geologist-
Engineer, the Work must, if requested by the Geologist~Engineer, be uncovered for
his observation and inspection and then recovered at the Contractor's expense.

4.7.8

1\

I:

If the Geologist-Engineer considers it necessary or advisable that covered Work be
inspected or tested by others, the Contractor, at the Geologist-Engineer's request, will
uncover, expose or otherwise make available for observation, inspection or testing
as the Geologist-Engineer may require, that portion of the Work in question,
furnishing all necessary labor, materials, tools, and equipment. If it is found that such
Work is defective, the Contractor will bear all the expenses of such uncovering,
exposure, observation, inspection and testing and of satisfactory reconstruction. If,
however, such Work is not found to be defective, the Contractor will be allowed an
increase in the Contract Price and/or an extension of the Contract Time, or both,
directly attributable to such uncovering, exposure, observation, inspection, testing
and reconstruction and an appropriate Change Order shall be issued.

4.8 SUBSTITUTIONS

4.8.1 Whenever a material, article or piece of equipment is identified on the Drawings or
Specifications by reference to brand name or catalogue number, it shall be
understood that this is referenced for the purpose of defining the performance or
other salient requirements and that other products of equal capacities, quality and
function shall be considered as provided hereinbelow. The Contractor may
recommend the substitution of a material, article, or piece of equipment of equal
substance and function for those referred to in the Contract Documents by reference
to brand name or catalogue number, and if, in the opinion of the Geologist-Engineer,
such material, article, or piece of equipment is of equal substance and function to
that specified, the Geologist-Engineer may approve its substitution and use by the
Contractor. Any cost differential shall be added or deduced from the Contract Price
and the Contract Documents shall be appropriately modified by Change Order. The
Contractor warrants that if substitutes are approved, no major changes in the function
or general design of the Project will result. Incidental changes or extra component
parts required to accommodate the substitute will be made by the Contractor without
a change in the Contract Price or Contract Time.
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4.9 PATENTS

4.9.1 The Contractor shall pay all applicable royalties and license fees. He shall defend
all suits or claims for infringement of any patent rights and save the Owner and the
Geologist-Engineer harmless from loss on account thereof, except that the Owner
shall be responsible for any such loss when a particular process, design, or the
product of a particular manufacturer or manufacturers is specified; however, if the
Contractor has reason to believe that the design, process or product so specified
would constitute an infringement of a patent, he shall be responsible for such loss
unless he promptly gives such information to the Geologist-Engineer in advance of
the use thereof.

4.10 SURVEYS, PERMITS AND REGULATIONS

4.10.1 The Owner shall furnish all boundary surveys and establish all base lines for locating
the principal component parts of the Work together with a suitable number of bench
marks adjacent to the Work as shown in the Contract Documents. From the
information provided by the Owner, unless otherwise specified in the Contract
Documents, the Contractor shall develop and make all detail surveys needed for
construction such as slope stakes, batter boards, stakes for pile locations and other
Working points, lines, elevations and cut sheets.

4.10.2 The Contractor shall carefully preserve bench marks, reference points and stakes and,
in case of willful or careless destruction, he shall be charged with the resulting
expense and shall be responsible for any mistakes that may be caused by their
unnecessary loss or disturbance. The cost of replacing the survey points and
rectifying mistakes caused by the loss of the survey points shall be deduced from
monies owed the Contractor by the Owner.

4.10.3 Permits and licenses of a temporary nature necessary for the prosecution of the Work
shall be secured. and paid for by the Contractor unless otherwise stated in the
Supplemental Conditions. Permits, licenses and easements for permanent structures
or permanent changes in existing facilities shall be secured and paid for by the
Owner, unless otherwise specified. The Contractor shall give all notices and comply
with all laws, ordinances, rules and regulations bearing on the conduct of the Work
as drawn and specified. If the Contractor observes that the Contract Documents are
at variance therewith, he shall promptly notify the Geologist-Engineer in writing, and
any necessary changes shall be adjusted as provided in Section 4.13, Changes in The
Work.

4.10.4 The Contractor shall call for blue staking and shall be responsible for interference
with or damage to underground facilities in the area of the Work site.

4.11 PROTECTION OF WORK, PROPERW AND pEIL9ons

4.11.1 The Contractor will be responsible for initiating, maintaining and supervising all
safety precautions and programs in connection with the Work. He wil l take all
necessary precautions for the safety of, and will provide the necessary protection to
prevent damage, injury or loss to all employees on the Work and other persons who
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may be affected thereby, and all the Work and all materials or equipment to be
.incorporated.therein, whether in storage on or off-the site, and other property at- the
site or adjacent thereto, including trees, shrubs, lawns, walks, pavements, roadways,
structures and utilities not designated for removal, relocation or replacement in the
course of the Work.

4.11.2 The Contractor will comply with all applicable laws, ordinances, rules, regulations
and orders of any public body having jurisdiction. He will erect and maintain, as
required by the conditions and progress of the Work, all necessary safeguards for
safety and protection. He will notify owners of adjacent utilities when prosecution
of the Work may affect them. The Contractor will remedy all damage, injury or loss
to any property, caused, directly or indirectly, in whole or in part, by the Contractor,
any Subcontractor or anyone directly or indirectly employed by any of them or
anyone for whose acts any of them be liable, except damage or loss attributable to
the fault of the Contract Documents or to the acts or omissions of the Owner or the
Geologist-Engineer or anyone employed by either of them or anyone for whose ads
either of them may be liable, and not attributable, directly or indirectly, in whole or
in part, to the fault or negligence of the Contractor.

I \a
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4.11 .3 In emergencies affecting the safety of persons or the Work or property at the site or
adjacent thereto, the Contractor, without special instruction or authorization from the
Geologist-Engineer or Owner, shall ad to prevent threatened damage, injury or loss.
He will give the Geologist~Engineer prompt Written Notice of any significant changes
in the Work or deviations from the Contract Documents caused thereby, and a
Change Order shall thereupon be issued covering the changes and deviations
involved.

4.11.4 The Contractor shall post all local emergency telephone numbers for Police, Fire
Department, Hospitals, etc. in the doghouse.

4.12 SUPERVISION BYCONTRACTOR

. \

|

4.12.1 The Contractor will supervise and direct the Work. He will be solely responsible for
the means, methods, techniques, sequences and procedures of construction. The
Contractor will employ and maintain on the Work a qualified supervisor or
superintendent who shall have been designated in writing by the Contractor as the
Contractor's representative at the site. The supervisor shall have full authority to ad
on behalf of the Contractor and all communications given to the supervisor shall be
as binding as if given to the Contractor. The supervisor shall be present on the site
at all times as required to perform adequate supervision and coordination of the
Work.

4.12.2 The qualified supervisor must be available for notification at all times and must be
at the job site within four (4) hours of notification. All responses by the Contractor
within this four (4) hour period shall be considered immediate response. The
qualified supervisor must be able to make project decisions for the Contractor
involving up to $250,000.00. In the event that the Contractor's supervisor is
unavailable within the four (4) hour period, the Geologist~Engineer will shut down
the Work as a Contractor instigated downtime until all decisions have been properly
made by the Contractor or his representative.
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4.12.3 All downtime required to wait for the qualified supervisor, including the four (4) hour
response period shall be considered as Contractor instigated downtime.- » .

4.13 CHANGES IN THE WORK

4.13.1 The Owner may at any time, as the need arises, order changes within the scope of
the Work without invalidating the Agreement. If such changes increase or decrease
the amount due under the Contract Documents, or in the time required for
performance of the Work, an equitable adjustment shall be authorized by Change
Order.

4.13.2 The Geologist~Engineer also, may at any time, by issuing a Field Order, make
changes in the details of the Work. The Contractor shall proceed with the
performance of any changes in the Work so ordered by the Geologist-Engineer. If the
Contractor believes that such Field Order entitles him to a change in Contract Price
or Time, or both, he shall immediately give the Geologist-Engineer Written Notice
thereof. Thereafter, the Contractor shall document the basis for the change in
Contract Price or Time within twenty four (24) hours and submit the document to the
Geologist-Engineer. Following review of the documented information the Geologist-
Engineer shall determine the validity of the request for a change order and the
amount of change in the Contract Price or Time.

4.14 CHANGES IN CONTRACT PRICE

4.14.t The Contract Price may be changed only by a Change Order. The value of any
Work covered by a Change Order or of any claim for increase or decrease in the
Contract Price shall be determined by one or more of the following methods in the
order of precedence listed below:

1.14.1.1

1.14.1.2

Unit prices previously approved.

An agreed lump sum.

1.14.1.3 The actual cost for labor, direct overhead, materials, supplies,
equipment, and other services necessary to complete the Work. In
addition there shall be added an amount to be agreed upon but not
to exceed fifteen percent (15%) of the actual cost of the Work to
cover the cost of general overhead and profit.

4.15 TIME FOR COMPLETION AND LIQUIDATED DAMAGES

4.15.1 The date of beginning and the time for completion of the Work are essential
conditions of the Contract Documents and the Work embraced shall be commenced
on a date specified in the Notice To Proceed.

4.15.2 The Contractor will proceed with the Work at such rate of progress to insure full
completion within the Contract Time. It is expressly understood and agreed, by and
between the Contractor and the Owner, that the Contract Time for the completion
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of the Work described herein is a redonable time, taking into consideration the
averageclimatic and economic conditions and other factors prevailing in the llocality
of the Work.
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4.15.3 If the Contractor shall fail to complete the Work within the Contract Time, or
extension of time granted by the Owner, then the Contractor will pay to the Owner
the amount for liquidated damages as specified in the Bid for each calendar day that
the Contractor shall be in default after the time stipulated in the Contract Documents.
The method of payment shall be a reduction in the amount of monies owed to the
Contractor for the Work performed.

4.15.4 The Contractor shall not be charged with liquidated damages or any excess cost
when the delay in completion of the Work is due to the following and the Contractor
has promptly given Written Notice of such delay to the Owner or Geologist-Engineer:W

9

W
4.15.4.1 to any preference, priority or allocation order duly issued by the

Owner;

4.15.4.2 to unforeseeable causes beyond the control and without the fault or
negligence of the Contractor, including but not restricted to, ads of
"God", or of the public enemy, acts of the Owner, ads of another
Contractor in the performance of a contract with the Owner, fires,
floods, epidemics, quarantine restrictions, strikes, freight embargoes,
and abnormal and unforeseeable weather, and;

4.15.4.3 to any delays of Subcontractors occasioned by any of the causes
specified in paragraphs 4.15.4.1 and 4.15.4.2 of this article.

l
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4.16 CORRECTION OF WORK

4.16.1 The Contractor shall promptly remove from the premises all Work or supplies
rejected by the Geologist-Engineer for failure to comply with the Contract
Documents, whether incorporated in the construction or not, and the Contractor shall
promptly replace and re-execute the Work in accordance with the Contract
Documents and without expense to the Owner and shall bear the expense of making
good all Work of other Contractors destroyed or damaged by such removal or
replacement.

4.16.2 All removal and replacement Work shall be done at the Contractor's expense. If the
Contractor does not take action to remove such rejected Work and/or materials
within twenty four (24) hours after receipt of Written Notice, the Owner may remove
such Work and /or materials and store the materials at the expense of the Contractor.

4.17 SUBSURFACE CONDITIONS

4.17.1 The Geologist-Engineer shall detail the known and available subsurface conditions,
however, this does not imply that all the subsurface conditions or data are known by
the Geologist-Engineer. Therefore, the Contractor must investigate the site(s) of
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drilling and satisfy himself of the conditions which might be encountered.. Further,
'. u.nkriowh subsurface ,conditions are_normal in drilling projects and-the Contractor

accepts these unknown conditions as part of the Project. .

4.18 SUSPENSION OF WORK, TERMINATION AND DELAY

4.18.1 The Owner may suspend the Work or any portion thereof for a period of not more
than ninety (90) days or such further time as agreed upon by the Contractor, by
Written Notice to the Contractor and the Geologist-Engineer which notice shall fix
the date on which Work shall be resumed. The Contractor will resume that Work
on the date so fixed. The Contractor will be allowed an increase in the Contract
Price or an extension of the Contract Time, or both, directly attributable to any
suspension.

4.18.2 If the Contractor is adjudged bankrupt or insolvent, or if he makes a general
assignment for the benefit of his creditors, or if a trustee or receiver is appointed for
the Contractor or for any of his property, or if he files a petition to take advantage
of any debtor's act, or to reorganize under the bankruptcy or applicable laws, or if
he repeatedly fails to supply sufficient skilled workmen or suitable materials or
equipment, or if he repeatedly fails to make prompt payments to Subcontractors or
for labor, materials or equipment or if he disregards laws, ordinances, rules,
regulations or orders of any public body having jurisdiction of the Work or if he
disregards the authority of the Geologist-Engineer, or if he otherwise violates any
provision of the Contract Documents, then the Owner may, without prejudice to any
other right or remedy and after giving the Contractor and his surety a minimum of
ten (10) days from delivery of a Written Notice, terminate the services of the
Contractor and take possession of the Project and of all materials, equipment, tools,
construction equipment and machinery thereon owned by the Contractor, and finish
the Work by whatever method he may deem expedient. in such case the Contractor
shall not be entitled to receive any further payment until the Work is finished: if the
unpaid balance of the Contract Price exceeds the direct and indirect costs of
completing the Project, including compensation for additional professional services,
such excess shall be paid to the Contractor. If such costs exceed such unpaid
balance, the Contractor will pay the difference to the Owner. Such costs incurred
by the Owner will be determined by the Geologist-Engineer and incorporated in a
Change Order.
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4.18.3 Where the Contractor's services have been so terminated by the Owner, said
termination shall not affect any right of the Owner against the Contractor then
existing or which may thereafter accrue. Any retention or payment of monies by the
Owner due the Contractor will not release the Contractor from compliance with the
Contract Documents.

4.18.4 After ten (10) days from delivery of a Written Notice to the Contractor and the
Geologist-Engineer, the Owner may, without cause and without prejudice to any
other right or remedy, elect to abandon the Project and terminate the Contract. In
such case, the Contractor shall be paid for all Work executed and any expense
sustained plus fifteen (15) percent as reasonable profit.
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4.18.5 If, through no act or fault of the Contractor, the Work is suspended for a period of
"  " .` "more than ninety (90) days by the Owner or under an order of court Or other public

authority, or the Geologist-Engineer fails to act on any request for payment within
thirty (30) days after it is submitted, or the Owner fails to pay the Contractor
substantially the sum approved by the Geologist-Engineer or awarded by arbitrators
within thirty (30) days of its approval and presentation, then the Contractor may, after
then (10) days from delivery of a Written Notice to the Owner and the Geologist-
Engineer, terminate the Contract and recover from the Owner payment for all Work
executed and all expenses sustained. In addition and in lieu of terminating the
Contract, if the Geologist-Engineer has failed to act on a request for payment or if the
Owner has failed to make any payment as aforesaid, the Contractor may upon ten
(10) days Written Notice to the Owner and the Geologist-Engineer stop the Work
until he has been paid all amounts then due, in which event and upon resumption
of the Work, Change Orders shall be issued for adjusting the Contract Price or
extending the Contract Time, or both, to compensate for the costs and delays
attributable to the stoppage of the Work.

1 \

4.18.6 If the performance of all or any portion of the Work is suspended, delayed, or
interrupted as a result of a failure of the Owner or Geologist-Engineer to act within
the time specified in the Contract Documents, or if no time is specified, within a
reasonable time, an adjustment in the Contract Price or an extension of the Contract
Time, or both, shall be made by Change Order to compensate the Contractor for the
costs and delays necessarily caused by the failure of the Owner or Geologist-
Engineer.

4.19 PAYMENTS TO CONTRACTOR

4.19.1 The Contractor shall submit to the Geologist-Engineer, the total billing for each well
upon completion of all Work on each well including any and all tests. Payment shall
constitute evidence that the Work on the paid well has been accepted by the Owner
under the conditions of the Contract Documents.

4.19.2 The Owner shall have the right to enter the premises for the purpose of doing Work
not covered by the Contract Documents. This provision shall not be construed as
relieving the Contractor of the sole responsibility for the cost and protection of the
Work, or the restoration of any damaged Work except such as may be caused by
agents or employees of the Owner.

4.19.3 The Contractor will indemnify and save the Owner or the Owner's agents harmless
from all claims growing out of the lawful demands of subcontractors, laborers,
workmen, mechanics, materialmen, and suppliers of machinery and parts thereof,
equipment, tools, and all supplies, incurred in the furtherance of the performance of
the Work. The Contractor shall furnish satisfactory lien waivers as evidence that all
obligations of the nature designated above have been paid, discharged, or waived.
If the Contractor fails to do so the Owner may, after, having notified the Contractor,
either pay unpaid bills or withhold from the Contractor's unpaid compensation a sum
of money deemed reasonably sufficient to pay any and all such lawful claims until
satisfactory evidence is furnished that all liabilities have been fully discharged
whereupon payment to the Contractor shall be resumed, in accordance with the
terms of the Contract Documents, but in no event shall the provisions of this
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sentence be construed to impose any obligations upon the Owner to either the
Contractor, his Surety, or any third party. -.In.paying any~uropaid bills of-the
Contractor, any payment so made by the Owner shall be considered as a payment
made under the Contract Documents by the Owner to the Contractor and the Owner
shall not be liable to the Contractor for any such payments made in good faith.

4.20 ACCFPTANCE OF FINAL PAYMENT AS RELEASE

4.20.1 The acceptance by the Contractor of final payment for authorized Work shall be and
shall operate as a release to the Owner of all claims and all liabilityto the Contractor
other than claims in stated amounts as may be specifically expected by the
Contractor for all things done or furnished in connection with this Work and for
every ad and neglect of the Owner and others relating to or arising out of this Work.
Any payment, however, final or otherwise, shall not release the Contractor or his
sureties from any obligations under the Contract Documents or the Performance
Bond and Payment Bonds.

4.21 INSURANCE

4.21.1 The Contractor shall purchase and maintain such insurance as will protect him, the
Owner and the Geologist-Engineer from claims set forth below which may arise out
of or result from the Contractor's execution of the Work, whether such execution be
by himself or by any Subcontractor or by anyonedirectly or indirectly employed by
any of them, or by anyone for whose acts any of them may be liable:

4.21.1.1 Claims under workmen's compensation, disability benefit and other
similar employee benefit acts;

I
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4.21.1.2 Claims for damages because of bodily injury, occupational sickness
or disease, or death of his employees;

4.21.1.3 Claims for damages because of bodily injury, sickness or disease, or
death of any person other than his employees;

4.21.1.4 Claims for damages insured by usual personal injury liability
coverage which are sustained (1) by any person as a result of an
offense directly or indirectly related to the employment of such
person by the Contractor, or (2) by any other person; and `

4.21.1.5 Claims for damages because of injury to or destruction of tangible
property, including loss of use resulting therefrom.

4.21 .2 Certificates of Insurance acceptable to the Owner shall be filed with the Owner prior
to commencement of the Work. These Certificates shall contain a provision that
coverage afforded under the policies will not be cancelled unless at least fifteen (15)
days prior Written Notice has been given to the Owner.
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4.21 .3 The Contractor shall procure and maintain, at hi; own expense, during the Contract
Time. liability insurance as hereinafter specified: _- ~~ ' - . .  `

4.21.3.1 Contractor's General Publ ic Liabi l i ty and Property Damage
Insurance including vehicle coverage issued to the Contractor and
protecting him from all claims for personal injury, including death,
and all claims for destruction of or damage to property, arising out
of or in connection with any operations under the Contract
Documents, whether such operations be by himself or by any
Subcontractor under him, or anyone directly or indirectly employed
by the Contractor or by a Subcontractor under him. Insurance shall
be written with a limit of liability of not less than $2,000,000.00
(two million dollars) for all damages arising out of bodily injury,
including death, at any time resulting therefrom, sustained by any
one person in any one accident; and a limit of liability of not less
than $4,000,000.00 (four million dollars) aggregate for any Such
damages sustained by two or more persons in any one accident.
insurance shall be written with a limit of liability of not less than
$1,000,000.00 (one mil l ion dollars) for all property damage
sustained by any one person in any one accident; and a limit of
l iabil i ty of not less than $1,000,000.00 (one mill ion dollars)
aggregate for any such damage sustained by two or more persons
in any one accident. The Owner and the Geologist-Engineer shall
be named as additional insured.

4.21.3.2

I I
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The Contractor shall acquire and maintain, if applicable, Fire and
Extended Coverage insurance upon the Project to the full insurable
value thereof for the benefit of the Owner, the Contractor, and
Subcontractors as their interest may appear. This provision shall in
no way release the Contractor or Contractor 's surety from
obligations under the Contract Documents to fully complete the
Project.

4.21 .4 The Contractor shall procure and maintain, at his own expense, during the Contract
Time, in accordance with the provisions of the laws of the State in which the Work
is performed, Workmen's Compensation Insurance, including occupational disease
provisions, for all of his employees at the site of the Project and in case any Work
is sublet, the Contractor shall require such Subcontractor similarly to provide
Workmen's Compensation Insurance, including occupational disease provisions for
all of the latter's employees unless such employees are covered by the protection
afforded by the Contractor. In case any class of employees engaged in hazardous
Work under this contract at the site of the Project is not protected under Workmen's
Compensation statute the Contractor shal l  provide, and shal l  cause each
Subcontractor to provide, adequate and suitable insurance for the protection of his
employees not otherwise protected.

4.21 .5 The Contractor shall secure, if applicable, "AlI Risk" type Builder's Risk Insurance for
Work to be performed, Unless specifically authorized by the Owner, the amount of
such insurance shall not be less than the Contract Price totaled in the Bid. The
policy shall cover not less than the losses due to fire, explosion, hail, lightning,
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vandalism, malicious mischief, wind, collapse, riot, aircraft, and smoke during the
.Contract lime, and until the Work is accepted by the Owner. The policy shall name
as the insured the Contractor, the Geologist-Engineer, and the Owner.

4.21.6 Should any policy lapse, or should the proper insurance not be supplied, the
Geologist-Engineer will immediately shut down the project, without compensation
to the Contractor. The Contractor will be given a Return To Work order when all
insurance is again current. In the event the insurance is not reinstated within ten (10)
days, the contract becomes null and void. Should the contract be forfeited in this
manner, all monies not paid~ the Contractor for Work completed, shall be retained
by the Owner as liquidated damages.

4.22 con1RAcr SECURITY

4.22.1 The Contractor shall within ten (10) days after the receipt of the Notice of Award
furnish the Owner with a Performance Bond and a Payment Bond in penal sums
equal to the amount of the Contract Price, conditioned upon the performance by the
Contractor of all undertakings, covenants, terms, conditions, and upon the prompt
payment by the Contractor to all persons supplying labor and materials in the
prosecution of the Work provided by the Contract Documents. Such Bonds shall be
executed by the Contractor and a corporate bonding company licensed to transact
such business in the State in which the Work is to be performed and acceptable to
the Owner. The expense of these Bonds shall be borne by the Contractor. If at any
time a surety on any such Bond is declared a bankrupt or loses its right to do
business in the State in which the Work is to be performed, Contractor shall within
ten (10) days after notice from the Owner to do so, substitute an acceptable Bond (or
Bonds) in such form and sum and signed by such other surety or sureties as may be
satisfactory to the Owner. The premiums on such Bond shall be paid by the
Contractor. No further payments shall be deemed due nor shall be made until the
new surety or sureties shall have furnished an acceptable Bond to the Owner.

4.22.2 In lieu of the Performance Bond and Payment Bond the Owner and Contractor may
agree and led to have the Owner hold all monies due and payable on the Work
until the authorized Work is completed; Payment in full would then be made within
thirty (30) days following acceptance of the completed Work.

4.23 ASSIGNMENTS

4.23.1 Neither the Contractor nor the Owner shall sell, transfer, assign or otherwise dispose
of the Contract or any portion thereof, or of his right, title or interest therein, or his
obligations thereunder, without written consent of the other party.

4.24 INDEMNIFICATION

4.24.1 The Contractor will indemnify and hold harmless the Owner and the Geologist-
Engineer and their agents and employees from and against all claims, damages, losses
and expenses including attorney's fees arising out of or resulting from the
performance of the Work, provided that any such claims, damage, loss or expense
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is attributable to bodily injury, sickness, disease or death, or to injury to or
destruction of tangible property including the loss of use resulting therefrom; and is
caused in whole or in part by any negligent or willful act or omission of the
Contractor, and his Subcontractors, anyone directly or indirectly employed by any
of them or anyone for whose acts any of them may be liable.

4.24.2 In any and all claims against the Owner or the Geologist-Engineer, or any of their
agents or employees, by any employee of the Contractor, any Subcontractor, anyone
directly or indirectly employed by any of them, or anyone for whose acts any of
them may be liable, the indemnification obligation shall not be limited in any way
by any limitation on the amount or type of damages, compensation or benefits
payable by or for the Contractor or any Subcontractor under workmen's
compensation acts, disability benefit acts. or other employee benefits acts.

4.24.3 The obligation of the Contractor under this paragraph shall not extend to the liability
of the Geologist-Engineer, his agents or employees arising out of the preparation or
approval of maps, Drawings, opinions, reports, surveys, Change Orders, designs, or
Specifications.

4.25 SEPARATE CONTRACrS

4.25.1 The Owner reserves the right to let other contracts in connection with this Project.
The Contractor shelf afford other Contractors reasonable opportunity for the
introduction and storage of their materials and the execution of their Work, and shall
properly connect and coordinate his Work and theirs. If the proper execution or
results of any part of the Contractor's Work depends upon the Work of any other
Contractor, the Contractor shall inspect and promptly report to the Geologist-Engineer
any defects in such Work that render it unsuitable for such proper execution and
results.

4.25.2 The Owner may perform additional Work related to the Project, or he may let other
contracts containing provisions similar to these. The Contractor will afford the other
Contractors who are parties to such Contracts (or the Owner, if he is performing the
additional Work himself), reasonable opportunity for the introduction and storage of
materials and equipment and the execution of Work, and shall properly connect and
coordinate his Work with theirs.

4.25.3 If the performance of additional Work by other Contractors or the Owner is not
noted in the Contract Documents prior to the execution of the Contract, written
notice thereof shall be given to the Contractor prior to starting any such additional
Work. If the Contractor believes that the performance of such additional Work by
the Owner or others involves him in additional expense or entitles him to an
extension of the Contract Time, he may make a claim therefor as provided in
Sections 4.14 and 4.15.

4.26 SUBCONTRACTING

4.26.1 The Contractor may utilize the service of specialty Subcontractors on those parts of
the Work which, under normal contracting practices, are performed by specialty
Subcontractors.
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4.26.2 The Contractor shall not award Work to Subcontractor(s), in excess of thirty percent
(30%) of the Contract Price, without rigor written approval of theOwner.

4.26.3 The Contractor shall be fully responsible to the Owner for the acts and omissions of
his Subcontractors, and of persons either directly or indirectly employed by them, as
he is for the acts and omissions of persons directly employed by him.

4.26.4 All contracts between the prime Contractor and the Subcontractors shall incorporate
all provisions covered in the prime contract.

t \
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4.26.5 The Contractor shall cause appropriate provisions to be inserted in all subcontracts
relative to the Work to bind Subcontractors to the Contractor by the terms of the
Contract Documents insofar as applicable to the Work of Subcontractors and to give
the Contractor the same power as regards terminating any subcontract that the Owner
may exercise over the Contractor under any provision of the Contract Documents.

4.26.5 Nothing contained in this Contract shall create any contractual relation between any
Subcontractor and the Owner.

4.27 GEOLOGIST-ENGlNEER'S AUTHORITY

4.27.1 The Geologist-Engineer shall act as the Owner's representative during the
construction period. He shall decide questions which may arise as to quality and
acceptability of materials furnished and Work performed. He shall interpret the
intent of the Contract Documents in a fair and unbiased manner. The Geologist-
Engineer will make visits to the site and determine if the Work is proceeding in
accordance with the Contract Documents.

1
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4.27.2 The Contractor and all Subcontractors will be held strictly to the intent of the
Contract Documents in regard to the quality of materials, workmanship and
execution of the Work. Inspections may be made at the factory or fabrication plant
of the source of material .supply.

4.27.3 The Geologist~Engineer will specify the methods and types of construction, however,
the Geologist-Engineer is not responsible for the construction means, controls,
techniques, sequences, procedures, or construction safety. The Geologist-Engineer
may shut down the project as a Contractor instigated downtime if the Contractor is
in violation of the specifications regarding the construction methods and if, in the
opinion of the Geologist-Engineer, construction safety is compromised.

4.27.4 The Geologist-Engineer shall promptly make decisions relative to interpretation of the
Contract Documents.

4.28 LAN D AN D RIGHTS-OF-WAY

4.28.1 Prior to issuance of Notice to Proceed, the Owner shall obtain all land and rights-of-
way necessary for carrying out and for the completion of the Work to be performed
pursuant to the Contract Documents, unless otherwise mutually agreed.
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4.28.2 The Owner shall provide to the Contractor information which delineates and
describes the lands owned and rights-of~way acquired. '

4.28.3 The Contractor shall provide at his own expense and without liability to the Owner
any additional land and access thereto that the Contractor may desire for temporary
construction facilities, or for storage of materials.

4.29 GUARANW

4.29.1 The Contractor shall guarantee all materials and equipment furnished and Work
performed for a period of one (1) year from the date of Substantial Completion of the
authorized Work. The Contractor warrants and guarantees for a period of one (1)
year from the date of substantial completion of the system that the completed system
is free from all defects due ro faulty materials or workmanship and the Contractor
shall promptly make such corrections as may be necessary by reason of such defects
including the repairs of any damage to other pans of the system resulting from such
defects. The Owner will give notice of observed defects with reasonable promptness.
In the event that the Contractor should fail to make such repairs, adjustments, or
other Work that may be made necessary by such defects, in a timely fashion, the
Owner may do so and charge the Contractor the cost thereby incurred.

4.30 ARBITRATION

a

4.30.1 All claims, disputes and other matters in question arising out of, or relating to, the
Contract Documents or the breach thereof, except for claims which have been
waived by the making and acceptance of final payment as provided by Section 4.20,
shall be decided by arbitration in accordance with the Construction industry
Arbitration Rules of the American Arbitration Association. This agreement to arbitrate
shall be specifically enforceable under the prevailing arbitration law. The award
rendered by the arbitrators shall be final, and judgment may be entered upon it in
any court having iurisdidion thereof.

| u
s

I

}
4.30.2 Notice of the demand for arbitration shall be filed in writing with the other party to

the Contract Documents and with the American Arbitration Association, and a copy
shall be filed with the Geologist-Engineer. Demand for arbitration shall in no event
be made on any claim, dispute or other matter in question which would be barred
by the applicable statute of limitations.

4.30.3 The Contractor will carry on the Work and maintain the progress schedule during
any arbitration proceedings, unless otherwise mutually agreed in writing.

4.31 TAXES

4.31.1 The Contractor will pay all federal, state, and local sales, consumer, use and other
similar taxes required by the law of the place where the Work is performed, Le. all
taxes are included in the bid prices.
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PART v SUPPLEMENTAI;'GENERAi CONDITIONS

5.1 SCOPE OF WORK

\ 5.1.1 The Work to be done by the Contractor under these specifications includes:

5.1.1.1 furnishing of all labor, transportation, tools, supplies, plant equipment and
appurtenances, unless hereinafter specifically excepted, necessary for the
complete and satisfactory construction of and supplying all the materials,
screen and casing for the Well(s) as described herein.

5.1.1.2 furnishing of all labor, test pump, transportation, tools, supplies, plant
equipment and appurtenances for the satisfactory completion of the test
pumping program as described herein;

5.1.1 .3 furnishing of all labor, materials, tools and supplies to complete any and all
incidental Work on the Well(s) and Well site required for the completion of
the WeII(s) whether or not described herein;

5.1.2

I
I
1
i

All materials shall be new, unless otherwise specified, and of the specified quality.
All workmanship shall be first class in every respect and according to the best
approved methods employed by skilled workers. No payment or certificate of
acceptance, final or otherwise, shall be construed as relieving the Contractor from his
obligation to make good any defects or consequences thereof, discovered in his
Work or materials used therein after completion and acceptance of same or as a
waiver of any specific obligation the Coritrador may have assumed as to the
durability of his Work. If the Work or any portion thereof shall be damaged in any
way, except by acts of the Owner or if defects not readily detected by inspection
shall develop within one (1) year of the completion and acceptance of the Work, the
Contractor shall immediately remedy at its own expense such damage or defects.

5.1.3 The Contractor shall furnish for approval samples of materials or articles when so
directed by the Geologist~Engineer. The Work shall be in accordance with approved
samples where submitted.

i
1

5.1.4 At all times during the performance of the Work the closest cooperation between the
Contractor and the Geologist-Engineer shall be maintained to facilitate completion
of the Work, and to prated all persons and property. Contractor agrees to abide by
all the Geologist-Engineer's safety rules and regulations when on the project site.
The Geologist-Engineer and duly authorized public officials desiring to inspect the
Work shall have free access to the premises. Upon request the Contractor shall
furnish complete information concerning the progress of the Work to the Geologist-
Engineer.
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5.2 ELIGIBIUTY OF conTRActoR

A Contractor to be eligible to submit a bid shall:

5.2.1 Be duly licensed as a Drilling Contractor in the State of Arizona by the Arizona
Department of Water Resources for performing the type of Work defined in the
Specifications and Contract Documents;

5.2.2 Be duly registered with the Registrar of Contractors as holding an A, A-4 or A-16
registration;g

5.2.3
. I

l

Have five (5) years experience as a Drilling Contractor utilizing the drilling method
required in the Specifications for the completion of the Project and have completed
at least twenty (20) wells with a minimum diameter casing of twelve (12) inches.
utilizing this drilling method.

5.3 PROPOSAL

5.3.1 Bids to receive consideration shall be made in accordance with the following
instructions.

5.3.2 Prior to submitting a bid, each bidder shall:

5.3.2.1 Carefully read these Specifications and Contract Documents;

5.3.2.2 Review the well data and geologic data included herein;

5.3.2.3 Attend the mandatory pre-bid conference,
I
I
x
n 5.3.2.4 Visit the.site of the proposed Project, and;

.
11
»

I i

5.3.2.5 Fully inform himself as to all existing geologic and other conditions and/or
limitations to construction of the Work.

5.3.3 The inclusion of geologic and hydrologic data herein may not constitute the entire
complement of data available and such is not warranted by the Geologist-Engineer.
Thus, the inclusion of geologic and hydrologic data does not excuse the bidder from
being fully informed of the existing conditions.

5.3.4 Bids shall be properly executed upon the Bid Schedule and Proposal form attached
to and made part of the Specifications and Contract Documents. Numbers shall be
stated both in writing and in figures, and the signatures of all persons signing shall
be in longhand. The completed forms shall be without interlineations, alterations or
erasures. In case of a difference in the written words and figures in the Bid Schedule
and Proposal, the amount stated in the written words shall govern. The sums on the
Bidding Schedule shall constitute the total costs of the Work included in these
Specifications and Contract Documents.
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3 5.4 FXAMINATION OF SITE AND SPECIFICATIONS AND CONTRACT DOCUMENTS

Bids shall not contain any recapitulations of the Work to be done. Alternative
proposals will not be considered unless.expressly-called 1'or:~No oral, telegraphic,
telephonic or modified proposals will be considered. All changes made to the
Specifications and Contract Documents prior to the Bid date shall be by a duly
issued, written Addenda.

1
5.4.1 The Contractor shall visit the site of the Project and shall become fully acquainted

with all the conditions as they exist, as necessary to fully understand the facility,
difficulties and restrictions attend.ding the execution of the Work.

5.4.2 By submitting a proposal, the Contractor represents that the Contractor has examined
the site, the Specifications and Contract Documents, and has made all necessary
evaluation of the geologic and hydrologic characteristics of the area and accepts,
without recourse, all existing site conditions and all conditions stipulated in the
proposed Specifications and Contract Documents.

5.4.3 By submitting a proposal, the Contractor acknowledges that he has thoroughly and
carefully read and understands the Specifications and Contract Documents and has
no basis to plead misunderstanding of any provisions thereof.

I
(
1I 5.5 EXECUTION OF THE CONTRACT

I

5.5.1

ll

The bidder to whom the award is made shall execute a written contract with the
Owner on the Contract Agreement form provided, and shall secure all bonds and
insurance required under the Specifications and Contract Documents within ten (1 O)
days from the date of the award, submitting proof of said insurance with the signed
contract. Failure or refusal to enter into a contract as herein provided, or to conform
to any of the stipulated requirements in connection therewith shall be just cause for
the annulment of the award and forfeiture of the award of contract.

5.6 BID BOND

5.6.1 A bid bond or cashier's check equal to five percent (5%) of the to the total bid price
of the project shall be submitted as a part of the bid. The bid bond shall not be
qualified. A qualified bid bond will constitute a no bid.

5.6.2 The bid bond or cashier's check of non-successful bidders will be released upon
formal completion of the Contract Documents with the successful bidder.

5.7 PERFORAMNCE AND PAYMENT BONDS

5.7.1 Simultaneously with the execution of the Contract Documents, the successful bidder
will be required to furnish a bond for labor, material and performance of contract,
and a payment bond, each in an amount equal to the total bid price of the
completed Work.
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5.7.2 The Performance and Payment Bonds will be released upon completion and
acceptance of the-Work and the Well(s) and submittal of lien waivers and releases
for all labor and materials.

5_8 IN LIEU OF BONDING

s 5.8.1 The Owner, at its sole option, and in agreement with the successful bidder, may elect
to delete the requirement for Bid, Performance and Payment Bonds. In lieu of
bonding, the Owner will retain all monies due under the Contract Documents until
the Work is completed.I

I
I 5.9 PERMITS, CERTIFICATES, LAWS AND ORDINANCES

5.8.2 Upon completion of the authorized Work, satisfaction of all conditions of the
Contract Documents and submittal of lien waivers and releases for all labor and
materials used in this project, the Owner will pay the Contractor the full amount of
the Contract within thirty (30) days of submittal of the required documents.

1? 5.9.1
II

The Contractor shall, at its own expense, procure all Federal, State and Local permits,
certificates and licenses required by law for the execution of the Work. The
Contractor shall comply with all Federal, State and Local laws, ordinances, rules and
regulations relating to the performance of the Work. No Work is to start until all
permits, certificates and licenses required of the Contractor are obtained and properly
displayed by the Contractor.

5.9.2 The Owner will obtain the Drilling Permits from the Arizona Department of Water
Resources.

1
l l 5.10 COMPETENT WORKMEN

N

I;

5.10.1 The Contractor shall employ only competent workmen for the execution of the Work
and all such Work shall be performed under the direct supervision of an experienced
well driller satisfactory to the Geologist-Engineer.

b

5.10.2 Resumes of all key personnel shall be submitted ro the Geologist-Engineer by the
successful Bidder within ten (to) days following the award of contract.

5.10.3 AH personnel suppliedby theContractor are subject to the approval of the Geologist-
Engineer. The Contractor agrees that the Geologist-Engineer has the right to reject
any employee of the Contractor and may request the removal of any employee from
the Project for any reason.

5.11 ALCOHOL AND DRUG TESTING

5.1 1 .1 Alcohol and drug testing is mandatory upon the request of the Geologist-Engineer as
a safety rule on the operation of heavy equipment. The Contractor shall have the
means and ability to conduct such testing available on request.
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5.12 ENVIRONMENTAL ISSUES

I

5.12.1 The Contractor shall lay plastic under all equipment to contain all hydrocarbons and
other waste products with the intent to preclude all foreign materials from reaching
the soil.

5.12.2 The Contractor shall give written notification of any spill of any material other than
biodegradable or non-toxic chemicals of five (5) gallons or more to the Project
Officer and to the Geologist-Engineer within three (3) hours of the time of spill.

5.12.3 The Coritrador will be considered responsible for the spill of any material other than
the biodegradable or non-toxic chemicals utilized in the drilling fluid. Should such
a spill occur, the Contractor shall immediately clean up the material spilled so as to
meet the environmental standards described in the EPA specifications for the material
spilled.

5.13 OPERATING TIME

5.13.1 The drilling rig shall operate twenty~four (24) hours per day, seven (7) days per week
during the drilling and construction cycle of the program. A ten to twelve (io-12)
hour day may be utilized for the mobilization and rigging cycle of the program.

5.13.2 Installation and removal of the test pump may be conducted on a ten to twelve (10-
12) hour day with pump run time conducted on a twenty-four (24) hour, seven (7)
day a week basis.

5.13.3 Personnel off time can be scheduled whenever the drilling rig is not in the drilling
or construction mode and the test pump is not in the running cycle. During the
personnel off time the dril l ing rig or the test pump rig may be inactive for a
maximum period of four (4) days.

| 5.14 PAYMENT I

I
I
I'

5.14.1 A payment schedule acceptable to both the Owner and the Contractor shall be
developed provided that performance and payment bonds are in place. In the case
of "in lieu" of bonding, payment will be made within thirty (30) days from the final
acceptance of the well by the Geologist-Engineer and the Owner.

5.14.2 Payment for lump sum items will be the lump sum bid. Payment for items with a
unit bid will be based on the number of units of each item incorporated in the well.
The cost of drilling bits is to be incorporated in the bid price for drilling the well
with the exception of "Bedrock" drilling as defined in Item 5.21.

5.14.3 Payment for testing procedures and periods which cannot be specified in detail
herein but which fal l  under the purview of the Specif ications and Contract
Documents will be made on the following basis. Payment for rented tools, packer
and appurtenances required for special procedures not included in the Bid Schedule,
will be made to the Contractor at the invoice price of the supplier. Payment for
testing procedures, equipment and periods will be made at the hourly rate bid on the
Bid Schedule based on number of hours required for each rest.
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5.14.4 Measurement of standby time will be made only for inactive periods resulting from
requirements of the Contract over which the-Contractor has no control as defined'irl
Item 4.1.21 Standby Time. .

5.14.5 Measurement of development time will be made on the basis of time the tools and
equipment are being operated.

1

5.14.6 The bid price shall incorporate ALL Federal, state and local taxes and the cost of all
permits, certificates and required operating fees. No payment will be made other
than the unit prices quoted on the Bid Schedule.

5.15 PROVISIONS REGARDING sAFEr, HEALTH AND SANITATION

5.15.1 The Contractor shall at all times fully comply with ALL applicable Federal, State and
Local laws and regulations governing safety, health and sanitation.

5.15.2 The Contractor shall provide all safeguards, safety devices and protective equipment
and take any other needed actions, on his own responsibility, to prated the life and
health of employees on the job and the safety of the public, and to prated property
in connection with the performance of the Work covered by the Contract.

5.15.3 In the event that the Contractor fails to meet the standards of safety as defined by the
rules and regulations stated above, the Geologist-Engineer shall issue a field order
stopping all Work, as a Contractor instigated downtime, until all the safety regulations
are in effect on the project.

l

5.16 FINAL CLEANUP AND GRADING

5.16.1 The Contractor shall be required to do such grading as is incidental to the Work.
After completion of all Work, the Contractor shall remove all debris, all temporary
structures, and fill any excavations or pits, including the removal of soil and debris
resulting from the Work operations, leaving the site clean and neat. At all times the
Contractor shall govern his Work so as to retain the natural character (existing
vegetation, rock and topography) of the site and to preserve the existing natural
character of surrounding land.

5.16.2 The Contractor shall clean and grade all staging areas as though these areas were a
part of the drilling site.

5.16.3 Supplemental grading to float soil under fences or to form barriers on the site shall
be considered part of the final site clean up and grading.

5.16.4 The Contractor shall repair and/or replace any man made item or vegetation
destroyed by the Contractor during the drilling, construction and testing of the
WelI(s).
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5.17 CHANGE ORDERS AND EXTRAS

r 1

5.17.1 There shall be no extra Work at added cost to the contract price unless such Work
and price change is issued by a written Change Order signed by the Geologist-
Engineer. To maintain a flexible Work schedule, changes to these Specifications and
Contract Documents which do not include a price change may be made by the
Geologist~Engineer by written entry into the Driller's Daily Work Log or issued as a
field order.

\

5.18 RECORDS AND S4'\MPLES

5.18.1 Drilling Log: During the drilling the Contractor shall keep an accurate record of
progress on the well and materials encountered in drilling, together with the depths
at which they occur. The Drilling Log shall also record the viscosity and weight of
the drilling fluid at least once during each tower from initiation of drilling until
completion of the jetting portion of the construction of the Well(s). in addition, the
Drilling Log shall record the type of bit utilized and the depths each bit was used.
Upon completion of the Work, a complete log of the well shall be furnished the
Owner in duplicate.

5.18.2 Drill Cuttings: Unwashed samples of the drill cuttings shall be taken Ar 10-foot
intervals by the Contractor and preserved in suitable containers labeled to indicate
the well number, legal description and the depth at which taken (depth below
surface of ground in feet).

5.18.3 Downhole Log Suite: Downhofe logs shall be run when called for in the Technical
Specifications. Upon completion of the logging program, the Logging Contractor
shall deliver to the Geologist-Engineer the original and all copies of the logs run.
The Geologist-Engineer retains the sole right of distribution of said logs.

5.18.4 Casing Log: The Contractor shall keep an accurate record as assembled of the order,
number, size and lengths of the individual pieces of pipe installed in each well and
the areas of perforations and all other cuts or holes in the casing with accurate depths
to each. This log will also show the locations of all packer, plugs, seals, screens and
reducions.

5.18.5 Samples: All additional samples not requiring additional Work or specialized
equipment requested by the Geologist-Engineer, such as water samples, etc., shall be
obtained by the Contractor, placed in suitable containers, labeled and given to the
Geologist-Engineer.

5.18.6 In addition to supplying the preceding logs and samples, all information shall be
entered, in a timely fashion, on IADC API Official Daily Drilling Report Form 2T-4.

5.18.7 All records shall be open to the inspection of the Owner and the Geologist-Engineer
at all times.

5.18.8 The Contractor shall file all such reports as required by all governmental agencies.
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5.18.9 Upon completion of each well, the Contractor shall submit to the Geologist-Engineer,
. _ . one (t) copy_of eaiih log, all samples collected and records kept during the drilling

. and testing program.
\

5.19 LOST CIRCULATION
4 ,"I

5.19.1 At the preconstruction conference, the Contractor shall supply a list of EPA
acceptable Lost Circulation Materials that will be onsite.

5.19.2 Immediately upon loss of circulation, defined herein as the loss of drilling fluid in
excess of five hundred (500) gallons per minute, the Contractor shall notify and
thereafter keep in constant contact with the Geologist-Engineer. All procedures for
recovery of circulation are to be discussed prior to implementation.

.1

5.19.3 In the event that circulation is lost and cannot be re~established within two (2) hours,
this clause shall take effect.

1 1

5.19.4 The payment schedule shall change from footage basis to hourly basis until
circulation is re-established and maintained for two (2) hours, following which the
payment schedule shall revert to the footage basis in the Bid Schedule.

5.19.5 The Owner shall pay the invoice price plus fifteen (15) percent of all materials
utilized in the drilling fluid during the lost circulation period retrodive to the time
of lost circulation until circulation is re-established.

ii
I

5.20 INABILITY TO COMPLErE WELL

5.20.1 in the event of the inability of the Contractor to complete the Well(s) in accordance
with the terms and conditions stated in these Specifications and Contract Documents
for the following reasons:

5.20.1.1 Encountering hydrologic bedrock, which shall be defined by the
Geologist-Engineer;

5.20.1.2

S.20.1.3

Request of termination of the drilling program by the Cwner;

Acts of God, such as earthquakes, floods or fires;

5.20.1.4 Destruction of the Well(s) by others beyond the control of the
Contractor,

S.20.1.5 Ads of the government or political subdivisions thereof,

then the Contractor shall remove all casing, if possible, and fi l l  the hole in
accordance with item 5.22 Abandonment, as directed by the Geologist-Engineer. In
this case, the Owner shall compensate the Contractor in accordance with the bid
prices listed herein. The salvaged material becomes the property of the Owner.
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5.20.2 In the event of the inability of the Contractor to complete a well in accordance with
the terms and conditions stated in these Specifications and Contract Documents for
any cause other than stated in Item S.20.1, such as lost tools in the hole, collapsed
casing or collapsed well bore, or should the Contractor abandon the hole voluntarily
for any cause, the Contractor shall, at its own expense, as directed by the Geologist-
Engineer, fill the abandoned hole in accordance with Item 5.22 Abandonment.
Salvaged material furnished by the Contractor shall remain the Contractor's property
for re-use in completing the contract, providing the material is undamaged and
usable. The Contractor shall immediately commence drilling a new well at a point
to be designated in writing and located by the Geologist-Engineer, which new well
shall be completed in accordance with all terms and conditions provided herein.
The Contractor shall carry the new well to the depth at which the preceding well was
lost free of any additional cost to the Gwner.

5.21 BEDROCK

I \

5.21 .1 in the event that bedrock of a granitic (igneous intrusive) or metamorphic nature is
encountered and penetrated a minimum distance of fifty (50) feet, to determine that
the rock encountered is not a boulder, the well may be:

5.21.1.1 Completed to the total depth of penetration;

5.21.1.2 Deepened by continued drilling, or;

5.21.1.3 Abandoned in accordance with Item 5.22 Abandonment, as directed
by the Geologist-Engineer.

whichever is determined by the Owner.

e J

5.21.2 At that point in time when the Contractor believes the dril l has penetrated a
minimum thickness of fifty (50) feet of bedrock, the Contractor shall request a
conference with the Geologist-Engineer to initiate the process of determining the
presence or absence of bedrock and to present the evidence to substantiate the
Contractor's opinion.

5.21 .3 The Geologist-Engineer shall determine the presence or absence of bedrock utilizing
the following criteria, shape and size of drill cuttings, single or multiple mineral or
rock type, degree of rounding of rock grains, acid remadion on drill cuttings,
penetration rate, weight on drill bit, rate of rotation, downhole logging suite and
other available data.

5.21.4 in the event that the Contractor disagrees with the assessment of the Geologist/
Engineer pertaining to the presence or absence of bedrock, the Contractor, at his
expense, may conduct the following procedure.

5.21.4.1 Replace the bit with a new or unused rebuilt bit of the diameter of
the hole being drilled and drill for a period of eight (8) hours with
a bit weight of 2,70O pounds per diameter inch of the bit at a
rotation rate of 35 rpm. If the average drilling rate for the eight (8)
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hours of active drilling is less than three and one half (3.5) feet per
hour then the subsurface materials -being penetrated shal'l be
considered bedrock.

5.21.4.1.1 In the event that bedrock is determined by this process, the
Contractor shall be compensated for the eight (8) hours of
drilling plus six (6) hours at the hourly rate bid for bedrock
drilling to compensate the Contractor for the trip time.

x

| \

. W 5.21.4.1.2 In the event that the materials are determined not to be
bedrock, the Contractor shall be compensated for the lineal
footage drilled during this test period at the unit rate bid for
the drilling of the well bore.r \

l \

5.21 .5 In the event that the formation being drilled is judged to be bedrock and the Owner
elects to deepen the hole by continued drilling, the cost of drilling the bedrod< after
the minimum fifty (50) feet of penetration shall change from the unit price to the
hourly rate stated in the Bid Schedule. In addition, the Owner shall pay the pro-rata
portion of wear on the bit(s) utilized in drilling during the hourly rate pay period
which means that if fifteen percent (15%) of the bit life is utilized in this well, the
Owner will pay fifteen percent (15%) of the wholesale cost of the bit. The bit cost
shall be established by the bit manufacturer's invoice. The Contractor shall submit
the cost of the bit(s) to the Geologist-Engineer at a conference initiating the bedrock
presence or absence determination.

5.21.6 Layers of sedimentary or volcanic (igneous extrusive) rocks are nor considered
bedrock. Conglomerate is not considered bedrock unless it is metamorphosed, i.e.
sandstone to quartzite or sedimentary rocks to schist.

5.21.7 All decisions made under this item shall be added to the Contract by means of a
written Field Order if negative and a duly issued written Change Order if bedrock is
encountered.

5.22 ABANDONMENT

5.22.1 Should it be necessary to abandon any well, the well bore shall be filled from the
bottom to fifty (SO) feet below the surface with cement or a mixture of bentonite
mud, gravel and/or drill cuttings and lost circulation materials. The viscosity of the
bentonite shall exceed seventy~five (75) seconds per liter. The lost circulation
materials shall be an inert material such as cellophane, or mica. After the viscosity
and lost circulation materials have been developed and added, the gravel and/or drill
cuttings shall be added to the slurry. The final slurry shall be renie piped (drill pipe
if selected) into the well bore.

5.22.2 The well bore from the ten (10) feet to fifty (SO) feet shall be filled with a concrete
mixture consisting of equal parts of cement and sharp mortar sand.
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5.22.3 The top ten (10) feet of the well bore shall be filled with topsoil.

5.22.4 The selection of the materials to be utilized in the abandonment procedure will be
made by the Geologist-Engineer.

¢` W

` \

1 \ 5.22.5 This specification satisfies Arizona Administrative Rules and Regulations Title 12
Chapter 15 Article 8, specifically R12-15-816 Abandonment.

Ia

I i
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PART vi SPECIAL CONDITIONS

I l
6.1 PRE-BID CONFERENCE

l

VI
6.1.1 Attendance of the PreBid Conference is a mandatory condition of bidding this

Project.

6.1.2
r *l

The Pre-Bid Conference will consist of a discussion of the Specifications and Contract
Documents and to answer questions pertaining to the Specifications and Contract
Documents followed by a tour of the drill and/or construction site(s).

6.1.3
4 1

The PreBid Conference will be held at the offices of the Mohave County Economic
Development Authority, Inc., 3160 Shrangri La Drive, Kinsman, AZ 86401 .
Telephone 520-692-6970.

| \

6.2 EQUIPMENT

6.2.1 The Contractor shall supply the following operational drilling equipment to each drill
site:

6.2.1.1 A reverse rotary drilling rig capable of drilling to a depth of two
thousand (2,000) feet with six (6) inch inside diameter drill pipe
throughout and a rated hook load of one hundred thousand
(100,000) pounds;

6.2.1.2 An air compressor capable of delivering at least a continuous seven
hundred and fifty (750) cubic feet per minute at a constant pressure
of three hundred (300) pounds per square inch;

6.2.1.3 A holograph;

6.2.1.4 A drill string weight indicator;
I

6.2.1.5 A complete set of mud analysis equipment, and;

I

I

I
e

6.2.1.6 All other pertinent equipment and tools required for operation of
the drilling rig.

6.2.2 The Contractor shall supply the following test pump equipment:

6.2.2.1 A self propelled pump service rig with a minimum pulling capacity
of thirty five (35) tons;

6.2.3 The Contractor shall supply the following supplemental equipment which are to be
present and operative at all times:

6.2.3.1 All rigs shall be equipped with cellular telephones fitted with an
exterior optical signal visible to the operating personnel on the drill
floor, the test pump area and/or the surrounding area;

Special Conditions: 6-1
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6.2.3.2 All supervisory personnel shall be equipped with a .cellular
telephone and pager; . ' .

6.2.2.3 A portable toilet and hand washing equipment shall be on site at all
times during the drilling and testing program;

6.2.2.4 A complete set of the Specifications and the Contract Documents
without bid prices shall be on each drill rig or test rig at all times
during the period of the Project;

6.2.2.5 Other equipment as required.

6.2.3 Two way radios are not acceptable replacement equipment for cellular telephones.

6.2.4 All equipment supplied for the Project shall be approved by the Geologist-Engineer.
Any equipment which does not meet the approval of the Geologist-Engineer must be
removed from the Project area at the Geologist-Engineer's request and replaced with
approved equipment.

FL

1"\

'1

- Q 6.2.5 All equipment supplied by the Contractor shall be adequate for the performance of
the required duty and fully functional throughout the entire period of the contract.

I X

l

6.3 DUST CONTROL

|

W

6.3.1 The Contractor shall maintain a dust control program to reduce and/or eliminate dust
formation on the ingress and Work site during the entire period of the drilling and
testing procedures.

I I
6.4 SUBMITTALS

6.4.1 Upon the Award of Contract and prior to the Letter to Proceed, the Contractor will
submit to the Geologist-Engineer:I
6.4.1.1 A PERT or Critical Path flow diagram illustrating the Work flow;

6.4.2.2 Shop drawings of all materials, fabrications and/or equipment to be
installed in the Project as stated in Item 4.5 SHOP DRAWINGS.AE

.-

6_4_2 The Contractor shall submit a weekly progress report detailing the Work completed,
the Work in progress, a revised Critical Path flow diagram and the projected
completion date at the stated weekly meeting of the Contractor, the Project Officer
(Owner's Representative) and the Geologist-Engineer.

6.5 TIME FOR COMPLETION, LIQUIDATED D»'\MACES AND FORFEITURE OF CONTRACT

6.5.1 The Project shall be initiated ten (10) days following the Notice to Proceed. Drilling,
construction, development and testing of each well shall be completed within fifty
five (55) calendar days per well from the date of initiation of that specific well.

Special Conditions: 6-2
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6.5.2

r.

Should the Owner led to drill additional wells without interruption, the Contractor
shall have ten (10) calendar days for maintenance and moving the rig from site to
site. The forty (45) day period for the drilling and testing of the following well shall
commence upon the expiration of the ten (10) day moving period.

6.5.3 The Contractor shall pay to the Owner, seven hundred and fifty dollars ($750.00) as
liquidated damages for each and every day required beyond the time allotted for the
Project.

6.5.4 Once the Work has been initiated the Contractor shall remain active on the Project
on a continuous basis until the Project is completed. Should the Contractor allow
the Project to become inactive, the Owner has the right, in addition to and not in
lieu of all other rights and remedies provided under the Contract Documents, to
consider the contract forfeited by the Contractor. in the event of such election of
forfeiture all monies owed the Contractor are also forfeited by the Contractor.

\ 6.5.5 All liquidated damages shall be deducted from the contract price.

6.6 LIQUIDATED DAMAGES FOR NON-COMPLIANCE WITH THE CONTRACT DOCUMENTS

6.6.1 Non-compliance with the Contract Documents is defined as willful misinterpretation
of the intent of the Contract Documents. Some examples of non-compliance with
the Contract Documents are:

6.6.1.1 Required equipment not on site;

6.6.1.2

6.6.1.3

6.6.1.4

Equipment on site not meeting the requirements specified;

Required equipment on site but inoperative;

Specified methods or techniques not followed.

6.6.2 The Geologist-Engineer will notify the Contractor of non-compliance of each item in
writing on the Non-Compliance Notification Form. The Contractor shall correct the
deficiency within twenty four (24) hours.

6.6.3 Non-compliance with any item in the Specifications and Contract Documents
following written notification by the Geologist-Engineer and the twenty four (24) hour
correction period shall be subject to liquidated damages of two hundred and fifty
(250) dollars per day per item.

6.6.4 All liquidated damages shall be deduced from the contract price.

6.7 LIQUIDATED DAMAGES FOR MISUSE OF CEOLOGIST-ENGINEER

6.7.1 The Geologist-Engineer is required to be present for the purpose of field inspection
of the construction process and to inspect specific construction. I t  i s  the
responsibility of the Contractor to notify the Geologist-Engineer of the timing of the
Work. Should said notification be significantly incurred, the Ceologist~Engineer will

Spedil Condlxiuns: 6-3
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expend time of no value to the Owner or will not be present at required times for
inspection. Blatant exploitation of the Geologist-Engineer by misleading notification
of events will be documented in writing with one (1) copy given to the Contractor.

I 1

I 'z
6.7.1.1 Should this misuse of the Geologist-Engineer occur, liquidated

damages equal to the non-produdive hours of the Geologist-
Engineer times the hourly rate charged to the Owner, mileage,
subsistence and expenses will be back charged to the Contractor.

6.7.2 Failure to return telephone calls from the rig, the field supervisor or other entities of
the Contractor, to the Geologist-Engineer within one (1) hour constitutes misuse of
the Geologist-Engineer;

6.7.2.1 Should this misuse of the Geologist-Engineer occur, liquidated
damages of one hundred and fifty (150) dollars per non-returned
telephone call will be back charged to the Contractor.

6.7.3 Written documentation of any misuse of the Geologist-Engineer will be delivered to
the Contractor within twenty four (24) hours of the infraction.

6.8 ON SITE MATERlALS
I 1

I

6.8.1

I
l
l
E

At the pre-construdion meeting, the Contractor shall present to the Ceologist-
Engineer a manifest listing the items and amount of all expendables stored on site,
i.e. bentonite, biodegradable polymer, lost circulation materials, etc. This manifest
is to be updated at each delivery of materials to the site and at each meeting of the
Contractor, Owner and Geologist-Engineer. Any materials not on the manifest shall
be removed by the Contractor at the request of the Geologist-Engineer.

ll
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PART VII TECHNICAL spEclFlo*.nons, DRILLING

7.1 PROIECI' LOCATION

7.1.1 The location of the initial well to be constructed is:

7.1.1.1 sE14, sE14, sum of Section 10, T. 19 n., R. 18 w.

7.1.2 The locations of all future wells will be selected in Sections 10 and 15
following the completion of testing of the initial well.

7.1.3 The initial well site is illustrated on Figure 1.

7.2 MErHOD OF CONSTRUCTION

7.2.1 The well(s) shall be drilled by the reverse rotary drilling method.

7.3 CLEANING DRILL RIG

7.3.1 Prior to the initiation of drilling on each well, all bits, drill tubing and appurtenances
extending into the well bore shall be steam cleaned for the purpose of eliminating
contamination of iron bacteria.

7.3.2 The cleaning may be conducted in the shop or in the field.

7.4 INGRESS AND EGRESS

7.4.1 The Contractor shall grade the road(s) to the well site(s).

Ii
7.5 DRILLINC WATER

no

I I

7.5.1 Drilling water may be pumped from the well located at the NE%, NE%, NW% of
Section 14, T. 19 N., R. 18 W.

7.5.2
\
a

The Contractor shall install a submersible pump and lay the necessary pipeline(s) to
transport the water to the drill site(s).

7.5.3 The well has an eight (8) inch diameter casing installed to a depth of six hundred and
forty four (644) feet. Although not reported, it is believed that the casing diameter
may have reduced to six (6) inches below six hundred and forty four (644) feet to the
total depth of the well, 1,010 feet. The static water level is reported to be six
hundred and four (604) feet. It is suggested that the Contractor run a television scan
of the well prior to the installation of a pump.

7.5.4 The Contractor shall inspect the property and determine the location of the pipeline.

Ted'1nM1 speciGcations, Drilling 7-1
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7.6 MUD PITS, LAYOUT AND WASTE CONTROL

7.6.1 The
drilling program.

Contractor shall construct all mud pits, layout and rigging required for the

7.6.2 All drilling fluids, waste and drill cuttings shall be contained during the drilling
program within the drill site area.

7.6.3 Upon completion of the drilling program the Contractor shall fill the mud pits and
level the area in conformance with Item 5.16.

7.7 CONDUCTOR CASING

7.7.1 A thirty six (36) inch diameter or larger, 0.312 (5/16) inch or thicker wall thickness
conductor pipe shall be emplaced and cemented to a depth of forty (40) feet (or
deeper at the Contractor's option).

7.7.2 The conductor casing shall be installed in a forty six (46) inch or larger diameter bore
hole.

7.7.3 The conductor pipe shall extend six (6) inches (or more) above the surface of the
ground.

7.8 VVELL BORE DIAMETER AND DEPTH

7.8.1 The well bore shall be drilled in two passes, a seventeen and one half (17.5) inch
diameter pilot hole shall be drilled to the total target depth then reamed (opened) to
a twenty eight (28) inch diameter bore.

7.8.2 The seventeen and one half (17.5) inch diameter pilot hole shall be drilled to a total
depth of eighteen hundred (1,800) feet.

7.8.3 Following the analysis of the pilot hole data, the well bore shall be opened (reamed)
to a diameter of twentyeight (28) inches from forty (40) feet to the determined final
depth. For bidding purposes, the total depth of the finished well will be twelve
hundred (1,200) feet. The total depth of the well may be reduced or increased based
upon the formations and materials encountered.

7.9 DRILLING FLUID

7.9.1 The drilling fluid system shall be clear water mixed with biodegradable, synthetic
polymer (NL Industries E-Z Mud or equivalent). In reaped ro the synthetic polymer
fluid system:

7.9.1.1 No other additives are to be added to the drilling fluid without the
approval of the Geologist-Engineer. Such approval shall be written
into the Driller's Daily Log and signed by the Geologist-Engineer;

7.9.1.2 The viscosity of the drilling fluid shall be maintained between 30
and 35 seconds per liter;

Technical Specilkaxions, Orllling 7-1
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7.9.1.3 Should the drilling fluid parameters deviate from these
specifications, drilling will be stopped, without compensation to the
Contractor, until the dr i l l i ng f lu id conditions meet these
specifications;

7.9.1 .4 The viscosity and mud weight plus any other parameters tested shall
be entered in the Driller's Daily Log once per tower or more often
if measured;

7.9.1.5 These parameters may be adjusted upon approval of the Geologist-
Engineer during the drilling program.

7.9.2 The drilling fluid shall be monitored by the Field Representative of the mud supplier
when requested by the Geologist-Engineer.

r  - .

\

| -v

1--\

7.10 DOWNHOLE LOGGINC SUITE

7.10.1 Upon completion of the drilling of the pilot hole to the total target depth, the pilot
hole shall be downhole logged with the following suite of logs.

\

7.10.1.1

\

7.10.1.2
7.10.1.3
7.10.1.4
7.10.1.5
7.10.1.6
7.10.1.7

self potential, 16 inch/64 inch normal and six (6) foot or longer
lateral log;
caliper log;
sonic or velocity log;
USNRC Exempt log;
natural gamma log;
temperature log;
deviation log.

7.10.2 The Contractor shall order the downhole logging suite so as to properly coordinate
the logging process; however, the Owner retains the right of distribution of the logs.

7.10.3 The Owner retains the right to eliminate the downhole logging suite at any time
during the drilling program prior to the ordering of the service.

7.10.4 All logs are to be submitted to the Geologist-Engineer who will distribute the logs.

7.11 C4'\SING STRING AND DIAMETER

7.11.1 The casing string shall consist of blank steel pipe and wire wrap well screen.

7.11.2 Blank steel pipe

7.11.2.1 The blank pipe shall be prime domestic or imported steel pipe
conforming to or exceeding ASTM A-252 Grade ll standards.

7.11.2.2 The casing diameter shall be eighteen (18) inch O.D. with a wall thickness
of 0.312 (S/16) inch or heavier.

7.11.2.3 The ends of the casing shall be machined perpendicular to the
longitudinal axis of the pipe.

Tedmkal s¢¢¢in<a¢\<»ns. Drilling 7-3
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7.11.2.4 The blank pipe shall extend from two (2) feet above ground surface
to seven hundred (700) feet below the ground surface.

7.11.3 Wire wrapped well screen

7.11.3.1
| 's

The wire wrapped well screen shall be Roscoe Moss Well Screen
or approved equal, with the following characteristics:

7.11.3.1.1 low carbon steel;

7.11.3.1.2

\

the wrap wire shall be triangular wire with a width of two
hundred and fifteen thousandths (0.215) inches and an
altitude of three hundred and twenty five thousandths
(0.325) inches keystones to the vertical rods;

7.11.3.1.3 there shall be seventy two (72) rods and each rod shall
have a diameter of two hundred and eighty thousandths
(0.280) inches for a total rod area of four and forty three
hundreds (4.43) square inches;

7.11.3.1.3 the slot size shall be thirty thousandths (0.030) inches;

7.11.3.1.4 the tensile strength shall exceed one hundred and eighteen
thousand six hundred and eighteen (118,618) pounds with
a two (2) to one (1) safety fader of fifty four thousand three
hundred and nine (54,309) pounds;

7.11.3.1.5 the collapse strength shall exceed one hundred sixteen and
three tenths (116.3) pounds per square inch;

7.11.3.1,6 the screens shall be fitted with eight (8) inch by four (4)
inch weld rings;

7.11.3.1.7 the screen shall be eighteen (18) inches in outside diameter.

7.11.3.2 The screen shall extend from seven hundred (700) feet to eleven
hundred and eighty (1,180) feet below the ground surface.

7.11 .4 The bottom of the casing string shall consist of twenty (20) feet of blank casing fitted
with a bull nose cap extending the casing string to twelve hundred (1,200) feet.

7.11.5 The screen may be replaced with perforated casing at the option of the Owner, based
upon the formations encountered in the drilling of the pilot hole.

7.11.6 The casing shall be centered in the well bore by use of spring steel centralizers
located at two hundred (200) foot intervals with the uppermost centralizer located
at a depth of one hundred (100) feet. This will require a minimum of six (6) sets of
centralizers.

7.11.7 The casing shall be round and straight. Casing which is out of round and/or not
straight shall be rejected and shall be replaced at the expense of the Contractor.

Veehnical Specllialions, Drilling 7-4
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7.11.8 The casing shall be joined by welding performed by Certified Welders.

7.12 CRAVEL PACK AND CEMENT

7.12.1 The annulus shall be filled with Colorado Silica sand, a bentonite seal and cement.
i "1

7.12.2 Colorado Silica.

7.12.2.1I \ The silica sand shall be well rounded sand, size eight (8)
(12).

twelve

7.12.2.2
I \

The Contractor shall bring a sample of the gravel to the pre
construction conference.

7.12.2.3 The gravel shall fill the annulus from the bottom of the well bore to
six hundred (600) feet below the ground surface.

7.12.2.4 The calculated volume of gravel to be installed in the annulus
between the casing and the well bore is nine and sixty six hundreds
(9.66) cubic yards per one hundred (100) lineal feet for a total of
fifty seven and ninety six hundredths (57.96) cubic yards to fill the
annulus from twelve hundred (1,200) feet to six hundred (600) feet.

7.1z.2.s Additional gravel is to be installed until the gravel is tagged at six
hundred (600) feet.

ml
I{

7.12.2.6
11

I

7.12.2.7

7.12.2.8

The grave! shall be emplaced into the annular space between the
casing and the surface casing by means of a positive action renie
pipe. The drill stem shall extend to the bottom of the casing and
clear water shall be circulated at all times during the installation of
the gravel pack. The renie pipe is to be removed in twenty (20)
foot sections as the annulus is filled.

The gravel shall be on site and available for inspection by the
Geologist prior to the spud-in of the well. Should the gravel
del ivered to the wel l  si te not conform to the specif icat ions
contained herein, it will be rejected. Should rejection occur, the
Contractor is responsible for all lost time and the condition of the
hole from rejection until gravel meeting the specifications is
delivered to the well site.

At the Contractor's discretion, the Contractor may pour the gravel
in the top. Should the Contractor take this election, the drill stem
shall extend to the bottom of the casing and clear water shall be
circulated at all times during the installation of the gravel pack. The
gravel shall be tagged at fifty (S0) foot intervals. In the event that
the top of the gravel is above six hundred (600) feet and the
minimum amount of fifty eight (58) cubic feet of gravel has not been
installed, the well shall be considered defective and will not be
accepted.

Technical Soccificzticns, Drilling 7-5
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7.12.3 Bentonite Seal

I 1
7.12.3.1 One (1) cubic yards of Bentonite pellets shall be installed to place

a ten (10) foot seal from six hundred (600) feet to five hundred and
ninety (590) feet.

| ' 1 7.12.4 Cement

7.12.4.1
I 'I

The cement shall consist of twenty eight hundred (2,800) psi with
additives for plasticity. The cement shall arrive with a slump of
eight (8) inches. Water shall not be added at the delivery site.

7.12.4.2 The cement shall be installed through a renie pipe by means of a
positive action cement pump.

7.12.4.3
\

The renie pipe shall initially extend to a minimum depth of five
hundred seventy (570) feet. As the annulus is filled the renie pipe
wil l be removed in twenty (20) foot or less increments so that the
bottom of the renie pipe will be less than twenty (20) feet above
the cement in the annulus at all times.

7.12.4.4 A minimum volume of fifty seven (57) yards of API Class A or B
cement shall be installed in the annulus. Additional cement shall
be added to bring the level of the cement in the annulus up to the
ground surface.

7.12.4.5 During the installation of the cement:

7.12.4.5.1 the well bore and casing shall be kept full of drilling fluid.

7.12.4.S.2 the cement shall be emplaced in lifts of twenty (20) yards
of concrete with a minimum setting time of six (6) hours
between lifts.

7.13 DEVELOPMENT

7.13.1 Development of the well shall be by means of a jetting tool. The Geologist-Engineer
shall approve the jetting tool before its use will be permitted.

|

4 1

7.13.2 letting shall be started at the bottom of the well and shall proceed upward.

7.13.3 The well shall be cleared of mud, sand and sediment when necessary during the
development and shall be free of sediment to the full depth of the casing upon
completion of the development. The total number of feet of sediment removed from
the well shall be recorded in the log.

7.13.4 ,letting will continue for a minimum period of twelve (12) hours

Technical specMcations, Dfilllng 74
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7.14 DRILLING FLUID DISPERSION

7.14.1 Prior to development, Item 7.13, fifty (50) gallons of undiluted commercial sodium
hypochlorite shall be introduced into the drilling fluid as it flows into the well bore
to disperse the synthetic polymer.

|" 1

7.15 PLUMBNESS AND ALIGNMENT

I 1 7.15.1 The well shall be plumb and straight.

7.15.2 The maximum variation of the longitudinal axis of the well from the vertical shall not
exceed six (6) inches per one hundred (100) feet from the surface to the total depth
of the well.

7.15.3 The longitudinal axis of the well shall be a minimum distance of three (3) inches
from the casing wall at all points from the surface to the total depth of the well.

7.15.4 The sketch, Well Alignment Specifications, Figure 3, illustrates these requirements.
1  * 1

7.15.5 To test the plumpness and alignment, the Contractor in the presence of the Geologist-
Engineer shall lower a forty (40) foot dummy with an outside diameter of seventeen
(17) inches to the total depth of the well. Should this dummy not move freely to the
total depth of the well, the limits of plumpness and alignment shall not have been
met.

7.16 DOWNHOLE TELEvlslon SCAN

7.16.1 Upon completion of the pump testing program, the well shall be scanned by means
of a television camera.

7.17 REINFORCED CONCRETE PUMP FOUNDATION

7.17.1 The reinforced concrete pump foundation shall be constructed following completion
of the development and pump testing program.

7.17.2 The surface casing shall be trimmed to three (3) inches below the ground surface
with the landing clamps attached to the well casing resting on the surface casing.

7.17.3 The well casing shall extend eighteen (18) inches above the ground surface.

7.17.4 A four (4) inch diameter gravel tube shall extend down the annulus to a depth of six
hundred and twenty (620) feet to allow additional gravel to be added to the gravel
pack. This gravel feed tube should be installed prior to filling the annulus with
cement.

7.17.5 The gravel tube should extend three (3) inches above the top of the finished
reinforced concrete pump foundation. The top of the gravel tube shall be threaded
and have a screw-type cap.

Tedmical Specifications, Drilling 7-7
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7.17.6 A two (2) inch diameter galvanized pipe with a tee and plug shall penetrate and be
welded to the eighteen (18) inch diameter well casing at an acute angle to ad as an
air vent. The downward facing portion of the tee shall be screened with 16-mesh
bronze screen. The tee shall be at least twenty-four (24) inches above the ground
surface.

I
I
I
I
I
I

7.17.7 The area around the casing shall be excavated to a depth of six (6) inches below
grade. Forms shall be constructed for a square pump foundation, seventy two (72)
inches on a side and twelve (12) inches high (six (6) inches above grade).

7.17.8 The reinforced concrete pump foundation shall be centered on the centerline of the
well casing and square with the property lines. Eight (8) pieces of one-half (93) inch
diameter re-bar, seventy six (76) inches long, shall have six (6) inches at each end
bent ninety (90) degrees so as to form legs. The rebar shall be installed with two
(2) pieces on each side of the casing and wired together at the cross points. The re-
bar frame should stand six (6) inches above the bottom of excavation per Figure 4.

* u

7.17.9 A pedestal extending six (6) inches above the top of the pump foundation footing
shall be constructed around the well casing. The pedestal shall be thirty (30) inches
on a side centered on the centerline of the well casing.

7.17.10 The cement shall be a 2,800 psi test mixture monolithically poured. Test cylinders
may be requested. A minimum thickness of three (3) inches of cement shall cover
all steel appurtenances. The cement shall be broom (rough) finished.

7.17.11 The Geologist-Engineer shall be informed so as to allow him to inspect the forms and
appurtenances prior to the pouring of the cement.

7.17.12 Figure 4 illustrates the pump foundation.

I
I
I 7.18 FORM°\TION WATER TESTINC

7.18.1 Formation water samples may be requested by the Geologist-Engineer during the
drilling of the pilot hole.

| \
rt

[1

I:

7.18.2 Twenty (20) lineal feet of the bottom of the pilot bore hole shall be isolated by
inserting a letting tool on the end of the drill string, covering the jetting tool with
twenty (20) feet of gravel followed by ten (10) feet of bentonite pellets.

7.18.3 The isolated formation shall then be jetted until the water becomes clear or at least
satisfactory for a water sample to be collected.

7.18.4 The Geologist-Engineer shall be present during the jetting program, adjust the
program as needed and to collect the water sample.

Technical Specifications. Drilling 7-a
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PART VIII PUMP TEST SPECIFICATIONS

8.1 EQUIPMENT

8.1.1 The Contractor shall furnish all the materials, equipment and labor necessary to
conduct the test pumping in accordance with best practices.

8.1.1.1 The test pump shall be a deep well turbine with a variable speed power
source capable of delivering from four hundred (400) to fifteen hundred
(1,500) gallons per minute from a pumping level of eight (800) feet, or
supplying the equivalent horsepower.

8.1.1.2 The pumping unit must have a clutch to allow surging the well.

8.1.1.3 The discharge assembly shall consist of:

8.1.1.3.1 twenty (20) or more feet of discharge pipe;

8.1.1.3.2 a gate valve to allow the application of back pressure, if
required;

8.1.1.3.3 an or i f ice sect ion and manometer tube capable of
measuring from three hundred fifty (350) to sixteen hundred
(1,600) or more gallons per minute (rpm);

8.1.1.3.4 a hose bib and a Rossen sand testing unit,

8.1 .1 .4 The Contractor shall install two (2) one (1) inch diameter pipe to be utilized
as a sounder tube or airline and shall have immediately available two
sounders and all required gauges, regulators, hoses, fittings, gas and tables
to allow measurement of the water level. The gas utilized for pressurization
shall be nitrogen.

8.1.1.5 It is the Contractor's responsibility to maintain water level measurement
capability throughout the testing program.

8.2 PUMP SEWING

8.2.1 The pump shall be set at eight hundred and sixty (860) feet. The static water level
is expected to be approximately six hundred (600) feet. The exact pump setting may
be adjusted depending upon the exact static water level.

8.3 PROCEDURE

8.3.1 The well shall be developed and cleaned with the pump. This is expected to require
a minimum of twenty four (24) hours.

Technical Speclfrcalion, Pumping Test M
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8.3.1 .1 Initially, the pump will be started at the minimum rate of discharge that the
pump will allow. Pumping will alternate with periods of surging. When the
discharge is relatively clean, the rate of discharge will be increased and the
procedure will be repeated. There will be a series of steps to the maximum
capacity of the pump and/or the well.

8.3.1.2 The time of development is dependent upon the rate of development and
how clear the water from the discharge becomes.

8.3.1.3 The Geologist-Engineer will be present and direct the development.

8.3.2 The pump will then be shut down to allow the water level to return to the apparent
static level. This is expected to require a minimum of twenty four (24) hours.

8.3.3 The well shall be pumped in a step test configuration. This is expected to require
twenty four (24) hours. The procedure for the step test is'

8.3.3.1 Measure the static water level as one (1) hour prior to the start of pumping
and just prior to the start of pumping. This will be done by the Geologist-
Engineer.

8.3.3.2 Initiate the pumping at a discharge rate of four hundred (400) or less rpm.

8.3.3.3 Measure the pumping levels at the following intervals'

83.3.3.1 one (1) minute intervals for ten (10) minutes;

8.3.3.3.2 two (2) minute intervals for ten (10) minutes;

8.3.3.3.3 five (5) minute intervals for twenty (20) minutes;

8.3.3.3.4

8.3.3.3.5

ten (10) minute intervals for sixty (60) minutes;

thirty (30) minute intervals until the end of each step.

8.3.3.4 Increase the production in steps and repeat Item 8.3.3.3 for each step. The
number of steps will be determined in the field by the Geologist-Engineer.

8.3.4 The pump will then be shut down to allow the water level to return to the static
water level. This is expected to take approximately twenty four (24) hours.

8.3.5 The well shall be pumped in a constant discharge rate configuration for a period of
at least seventy two (72) hours. The discharge rate for the constant discharge rate
portion of the testing program will be determined based on the results of the step test
data.

8.3.5.1 The procedure for the constant rate discharge test is:

8.3.5.1.1 Measure the static water level at one (t) hour prior to the
start of pumping and just prior to the start of pumping.
This will be done by the Geologist-Engineer;

Technical Specification, Pumping Test 8~2
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8.3.5.1.2 Initiate the pumping at the selected discharge rate;

8.3.5.1.3 Measure the pumping levels at the following intewalsz

8.3.5.1.3.1 one (1) minute intervals for ten (10) minutes;

8.3.5.1.3.2 two (2) minute intervals for ten (10) minutes;

\

l
|

8.3.5.1.3.3 five (5) minute intervals for twenty (20) minutes;

8.3.5.1.3.4 ten (10) minute intervals for sixty (60) minutes;

t ""\

l 8.3.5.1.3.5 thirty (30) minute intervals for two hundred and
forty (240) minutes;

8.3.5.1.3.6 one (1) hour intervals for twenty (20) hours;

8.3.5.1.3.7 two (2) hour intervals until the end of pumping.

¢
I
I

8.3.6 Measurements of the recovery of the water level shall be made following the
cessation of pumping. The recovery measurements will be taken by the Geologist-
Engineer.

8.3.6.1 Measurement of the water levels during the recovery period shall be taken
at the following intervals:

8.3.6.1.1 one (1) minute intervals for ten (10) minutes;

8.3.6.1.2 two (2) minute intervals for ten (10) minutes;
1
I
I
\

8.3.6.1.3 five (5) minute intervals for twenty (20) minutes;

8.3.6.1.4 ten (10) minute intervals for sixty (60) minutes;

8.3.6.1.5 thirty (30) minute intervals for two hundred and forty (240)
minutes;

I

|

1

8 8.3.6.1.6 one (t) hour intervals to the end of recovery measurements.

8.3.6.2 The Geologist-Engineer shall determine the end of the measurement period
of the recovery of the water level based on the decrease in the rate of
recovery.

8.4 CHANGES IN PROCEDURE

8.4.1 The Geologist-Engineer will direct the test, making changes in the procedure as
required by the conditions encountered during the test. The required changes are
to be written by the Geologist-Engineer into the Cor\trador's log book. The length
of run time for development and testing may vary. The exact length of each step or
portion of the test will be determined by the Geologist-Engineer during the testing
program.

I Technical Specilkahon, Pumping Test B-3
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8.4.2 The length of steps or portion of the test will be based on the change in pumping
level over time, the trend of the pumping level and the constancy of rate of decline.

8.5 WASTE WATER

8.5.1 The discharge from the well testing program will be wasted into naturally occurring
drainage washes on the property.

r' 1

8.5.2 The Contractor should review the drainage areas during his field inspection of the site.

8.6 RECORDS

8.6.1 The Contractor shall keep a log of the pumping test, including'

8.6.1.1. the static water level;

8.6.1.2. thirty (30) minute readings of the

l l
8.6.1.2.1 rate of production,

8.6.1 .3.

8.6.1.2.2 pumping levels;

time of

8.6.1.3.1 starting pump,

8.6.1.3.2 stopping pump,

8.6.1.3.3 any periods of down time.
0

i
I
l

J
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STATE OF ARIZONA
DEPARTMENT OF' WATER RESOURCES

15 South 15th Avenue
. Phoenix, Arizona 85007. - *

»=~ .~ . . -
T ,¢ . | .

dwELL' DRILLER REPORT

. .  - . Q  . .
report should be prepared by the dri11ér` in all detail and filed with the Depart.rm'1t: within 30 days

1
* | I . 44

\
This
following caqzaletion of the well. 04I |

I I

1. Owner r»l~{A/ I 4/Sf
f Narze _

/ 4  ( z / 7 4 / zz / # / / 4 2 ,

2.

*3('77-II. ti .~ I /9 f4°/5.€'P,4/
/5~ acre

. I  4/6f
mailing Address

é4z/
3. Location of  se l l:

V844 947/»*z/l4/ Léf
. Zlhiling Mddress

Driller 9744/.Pan ®2/¢/  ̀}4/8 -:KG r

1426- - .. I

191/Ii 4"If! .4/
I8 |•..

./4-/ /J-..4/ / I42.

4'6/96 Ll/
r " 1 4. Permit No..33-

(IE issued)
ha 51-'lf 4/4

I

I

2

m:écfnIpTIon OF WELL

r 1

in. to éz.s*. in from t o

t o

S •

6 •

7 »

8.

9 .

10.

12 .

Total depth of hole 4 .;;_`5".
Type of casing S7"¢<§4».-
Diameter and length of  casing. . I f r om 6?

Method of sealing at reductior points

P e r f o r a t e d f r o m S2/ ( t o my, f rom" . .  t o

S i z e  o f  c u t s / / 8  2 1 4 .

I f  screen was instal led:

z'f . .

,  f rom

Number of  cuts per  f oot

Diam i n . Type

M e t h o d  o f  c o n s t r u c t i o n
11

1

Leng th f  t .

758/44.60
i  : d r i l led ,  dug, driven, bored, j e t t e d , e t c

13. Data star Ted /Q
S\ea' |

9 Ii: I I

Month * \
l I
.
I4

.W
14 I Date com pl eted 90

| .

A e
4
, L

a

1
. Day

`/8"
`1 :DaY Year

De p th  t o  wa t e r f t. (IE flowing well, so state)

Month

573
Describe point; from which depth measurements were made, and give sea-level elevation
i f  ava i lab le , . .

17 •
&=£Zo4{.A/0 L 6 m - 3 4

I f flowing well, state method of flow
r egu l a t i on : . ' " IDO ,irwllr

18. Remarks:
9

21

I
\,.l I --

REG. No. 55-529616
B(l9-l8)5 BDA1

a
I

F i l e  N o .  \

1

Entered l?R4T§t;;>€:rp ppr L "-: 10¢~~8

\

owe-sS-55-2/89 i

a
2 1

1 4

8
l

I\ c
MOHAVE-003
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Fran

(feet)
TO

(feet)
Descr.ipt.i.on of *formation material

!l`l

6 TOP -SoIL_
/ /~<" A/14) 69/44/44. " v

S 7f/. 6 .24 I`7r2/f) 684)/64- M ufI3/.L 8 I94/12 I3/4)/F.
3 I.16 /478 ('1-nl4- S' I.1911 /'

e 34/8 (C 4-44S./4 57
.420 <2 .Zl,.iLf> SH /pf;

I'4-68?/422621
. Q l̀2.v'> 940 /7. L_ 4/ L71/
3, 9 -'>') 0 4 ,v D 0/3406 a- .<'30/ 3 9 4 S/<.7"(7' 444 \

3>90 445" 69886I f\ . f l  / V '
4 ~SI78 ' /

( 4
I5,84//5 I I/2449

/ lg 530
S  I 7 : / V / 7  * r > » * 8 4 # ¢ 4 / / I ) \

1 $` s ).I42/144. 4/8/m / .. 7
~SI 2 §' ,:;_S' |

__~.5'/14774 (Z./4; J
\a

r

l

I 1

. 1 i
' l`l if:

¢
1I

.s|

I 4
z

4

inc: QF I~8L

Indicate depth ac which xanax: ws first encounner:ed..,and t:hé'dépt;h and thickness of acer bearing beds.
arneszan, indicate depth an ».his enGGur1tered, and depth co Mxich it rose in wall.If acer is

' \

. 1

I

I

I

I

|
Ii

11
I

In
I

la

I hereby certify than this
herein contained are true

1
4

1

and Chan each and all scacezencs

go, .
` I 2 1

will was dril led by Ne (or under my. supervision),
to the best: of my knowledge and belief.

Dr i l l ers
I

25/8/4/,a,
/

'74/<2

(fn

Qate
\

2412;

S "

8444/

moH/ 1 8 8

I
I

Te

--|n- '"-"""---l-1~ -- 1an-nu-snr

I

64/£'@./> D

3 £59 €i>' J444f?S9n)
A / I Andras

144
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'. -.Ir-'
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DO NOT WRITE IN THIS SPACE
OFFICE RECORD

Regi st ra t i on No. '39-51'-V387

'Received By
Entered By

F i l e No. 8(19..18)10 4841

. 1
I
I
J

I \

.
;

I
ll

1

4.

5. Total depth of hole
6. _ Type of casing 37-6 ,84
7. Diameter and length of casing

3.

2 .

This report should be prepared by the driller
within 30 days following completion of the well.

1.

Location of well: T49 19.4

Permit No. :_q_g~__ 5 7 3 3 p p ,
(if issued)

Driller

Owner

'7/ 4

E R

494/<'

ELDEAN

$.77 K w  m 4 4 ? . . .
M 1ing Address

h8e14u 4  - 1

2 o 0

\

STATE OF ARIZONA
DEPARTMENT OF WATER RESOURCES

99 EAST VIRGINIA AVENUE . ¢ -
puosrux, ANIZONA .~ 8.509412

. u.:.\ __,*
WELL DRILLER REpoR'r_\$-.~_ .

` . °̀4. :
i n a11.détai1 and

P48 mo sen l a

DESCRIPTION OF; WELL
\ \  . . 4

' I

Mailing Address

f c.

Name i : .

.. *.4¢é1z . 8644

/inf?mA/af} f4/€/=
.!. 1

c • *
s ¢

I .

a

.
. ._ _ l
4 ' O 4

l
I
|

$44 54 $6

9"
<9

i n

. » -

. _n

Z

1.

94 'Inf

:went

9

4

/YM a in from t o

from co

8.
9.

i 10-
11.
812.

,

- Iin. §rom'- k.: to
s I 9" Qfs, ° l.  |  .

. I.. ¢ 4 '

_ 1.
1 to I 1.-1 *\ a

Numlgerof
. .1\»--L .Diénr

c u t s  p e r  f o o t

' v  i n . Type
\ .c ' ,.

jetted, etc..
13. Date sta.rced

Method of sealing at reduction points
Perforated from . o t o Q74 , from
Size of cuts J / 6 '

If screen was installed:
Method of construction

Length

94/4460 .
drilled, dug,.driven, bored ,

9
1

' 15 .
.16.

22.
" D a y

0 I I

~il-I$.f
Y e a ;  -  9 -r ,n
. =. :-. ..

if a va ila ble
1,17

f c.

84 <34..' .. s
Month Day Year- . .  ' .

'.=u`.{A\ - `.'»ll -
)Jate completed TY(=~ ' .

month __ u . 'x

Depth no water 9 9 7 864.-. (If flowing well, so state.)
Describe point from which depth measurements were fmade, and give sea-level elevation

. .:. _ . :
Q 801.4 nm LEu6/ , """*`" .

If flowing wel l ,  state method of 'f low . '»
regulation: ` i

18 . Remarks :

I

's
I Z

4981
| ' l

o
I 4-13°

I

O

4 »_1, .  I
. . . . I

4 iv

9
I

*

I

I

I

E
DWR-55-6-Rev. 8/85

4 8 ,_.|' ,K 4
\ Zi \ .I Y

" | :.* g" a
'» 1
' a. I |

l»-11-¢*llU ~§»'~9U!\

I

i

eunzntn
MOHAVE-003
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nr

T o

(fe e t )

•
0 / F T9 7'Z4'
2 65? A 4 I/(7 Q

8' } /'£in,
/ 47 4 I * A 4I "ffI/'S 14

,Z 7

477 g '
A I 3>z¢.r\I/ (< fu.

2 s" 4
535' ¢4 | ¢

5.
,¢ 4? 14 ff./~? U / 4

.5136"
q" |

I4 457/ f9 //D / 6' /44141 om-C /. A

/0 7 / 5/9 u 6 I91/41 6 a w Ful ¢4J\
M, 9 4, '7

' 70  3

I

4

IA 4~l,\IT/4: ~»4/vj?/vz"7`F

S N ( ' »QI'4»/ K' r'YM F
703 A B A<' LE »e2»4u ,L_ wIx<4\Q 17 I", I( QS

7 0 9 0 8
I

I
\
I

I.

1

a

1

LOG OF WELL

Indicate depth at which water was first encountered, and che depth and thickness of water
bearing beds. If water is at etesian, indicate depth ac which encountered, and depth to
which it rose -in well. . 7

From
(feet ) Description of format ion material

\
I

1
\

1
| 7 2  D S A / /
\

I1 M ' I ,2s/7

|~
5/£ /M 604/646 $4/f~D 4 4̀C441C*4-
S/4. n./'Lau ~.T»m.h1i'Kpn.»4/ W/IA/4/5

R /El; /' 4,4 u
a l 3_ I

I
Iall
.J

..§ .9,<' 3 4 0 7 ! ¢9l4/I/<0 ft faénuél /H Jvrcg \
•°. . l

I (0452

I

Le
| I I

6`i»<)nfJ\ 4524//.¢1 f /' Qnv VV\ \5{

4

:
l

each and all of the statements herein contained .are true
belief. v .

Driller 4

4

1

4 IP//>/'
UP

I hereby certify that ti is well was drilled by me (or under my supervision), and choc
We best of my knowledge and

124/14R f /  4 2 4 / / f 4 ¢'3>
Name

4)¢L9.¢4/Q.¢w C:'é.cc{, »
Address

5 4 .

P  " :7HAve-cos
Date

I44/l{)7/4744-tv
'Qity
4 -

\

I
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DO NOT WRITE IN THIS SPACE
OFFICE RECORD

Registration No. S5-552633
File No. B(l9-l8)l4 inc 'o\m`
Rccelvcd  "  ' - _ -

Enicrcd B iv T12 R as n FEB 3'l¥§='*'?¥¥"§E°°3

€

9
I

•

_.  »  . -

{

Axl1zonA 1>EpA1{'IME}4T oF wA'rER RESOURCES
50Q gofm Third Street

Phcpgqt, Arizona 85004
i4

'.§ .:. .;r Iii!! - 11|  . \

WELL DRILLER REPORT

-is report should be prepared by
lowing completion of the well.

the dti11Q$*39

. ~. s,"n
\=: E] |:' [1

l l
v,

||
i
\

4
0

ml
!
!

31
L°8Lr'l

s . I

.1
4
l

[r
t¢
21 Owner Name:

Address:

HOWARD PUMP, INC gt ~;
PO BOX 1249 \ =41
BARsTow, CA 92312.i;.49§

. . . I I s . . 4 W

I

/ '~.__

'|J

C i t i z e n s  U t i l i t y
p.o. box 20395

Street 0 4

e:9(i' 18 -? '§-\ 9

' !: ` .

43,¢!. 0
• c ¢

all detall and filed wlth the Department wxthm 30 days
4-a:4\-l¢~~'l' 'v
-  '  , J  I . - ' 1 a-

I flu&P"o' ¢ o¢8
1° I |¢_' I ' -  . . :* if =r.»--1-" .111 .1 g \ '

]rQ1...1 ¢'*r
. :_
411,.l: \

- 4

4. I

L
4

Ga- o *r I . 81 4

get *a

- = i -  i
I

»Bul lhead City
City

AZ

saw
86439

Zip

3. Location:
1-1

19 N/S
Township

E/W M18
Range 10-acre 40-acre 160~acre

55- 552633

• 1

491 J

- . . 4
' |

v 41 ou*4l
U 1 ¢
z

-r_l ac la S 1-1
I I

5 *o •

I

.3 ' » l

r 1

°»° vv r

(Required)

11

'4. Well Registration No.

Permit No.
13

I

L r

4 ¢ »

(If issued)

DESCRIPTI' on oF WELL
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From
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Description of formation material

I O \ CO| »A 1 /s, c use. D`1.E `A

30 1 7 0 SILTY SAND 6 FINE, COBBLES I GRAVEL
170 635 RED ROCK CHIPS AND coBBLEs. SILTY SAND, FINE SAND, GRAVEL.

BLACK ROCK CHIPS

635 650 WHITE CLAY. W/GRVEL COURSE. sAngs. BLACK & RED ROCK CHIPS
650 701 TAN SILTY SANDS, GRAVEL 1/16. 1/8, BLAC ROCK CHIPS, FINE SAND
701 1010 RED & BLACK ROCK CHIPS. GRAVEL, FINE SANDS, W/ 602 SILTY SAND

I
x

i

I

I

r
I

~.

I

-I

i

I \ . z¢
J

I

i

I

I .

2

LOG OF WELL _~ .-
: g» . _ QS \̀ '

Indicate depth at which water was first encountered, and thcidepth AMi thickness of water bearing beds. If water
is artesian, indicate depth at which encountered, and depth to which it rose iii well.

¢ 4 4 • 4
I a s .

. . • I( r . {»

" 1

E

1

.1

i

e
.

I
I

I
I

I
I
I
I
I
:

I

\

_lI

,Norm V.Howard

hereby certify that this well was drilled by me(or under my supervision), and that each and all statements

herein containedare true to the best of my knowledge and belief ..- . .

Driller Name' `

1 Eva 4. , I
2 mo ,

City

(̀ h1 f'¢=-T" I-Hghuny 19
. .Ca. 92398

159

Sxgnalwts at' Driller 5

(619)254-3351

Phone No.

Dale
MOHAVE-003

1 i
I I

'\!3MN°*"" l

I *'.

4 . l
4

i.

4

I
I

I
I
I
I

...slut



U
11

PRELIMINARY HYDROLOGIC EVALUATION

GRIFFITH ENERGY WELL FIELD

SACRAMENTO VALLEY, MOHAVE COUNTY, ARIZONA
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INTRODUCTION

t

Location of the Griffith Enerzv Project

The proposed Griffith Energy Project (the "Project")is a natural gas-tired combined cycle
electric generating facility to be located ten miles south of the City of Kinsman, Mohave
County, Arizona, approximately two miles north of the Interstate 40 Griffith interchange.

The proposedsite is located on a 160 acre parcel of land (SW% of Section 6, T. 19 n. ,
R. 17 W.) within the designated Mohave County 140 Industrial Corridor. The Industrial
Corridor is undeveloped in the vicinity of the Griffith Interchange with the exception of
the Praxair industrial complex.

Scope and Purpose of the Studv

The scope of this study is to evaluate the available geohydrological data for the purpose
of generating a preliminary professional opinion outlining the ground water resources
available for development in the area of study. This evaluation entailed determining:

the hydrological characteristics of the aquifer;

U
ll
II
II
ll
ll
II
ll
ll • the movement of the ground water in the aquifer;

the volume of ground water available in the area around Griffith, and;
\

Me probable impact of withdrawing ground water at a peak flow rate of 3,300
rpm and an annual average cumulative withdrawal of 3,060 acre feet per annum
for consumption throughout the 40-year projected life of the Project.

Area of Smdv

The proposed location of the well field to withdraw ground water for the I -40 Industrial
Corridor industrial complex, with specific emphasis on the development of a water
supply for the Griffith Energy Project, comprises Sections 10, 11, 14 and 15, T. 19 N.,
R. 18 W., as shown on Figure 1.

To properly evaluate the area of the proposed well Held, the area of investigation
encompassed the northern portion of the Sacramento Valley, with the primary emphasis
extending from the Project Site on the east to the Sacramento Wash on the west, and

1
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from the Kingman -Oat ran Road (Old Route 66) on the north ro approximately six (6)
miles south of Griffith on the south. These relationships can be seen on Figure 1.

Existing Wells

Two eight (8) inch diameter wells are present in the proposed well Held:

the MCEDA/Praxair well in the southeast comer of Section 10, drilled to a total
depth of 800 feet, with a static water level below ground surface ("SWL") of 597
feet, .

the Citizens Utilities Company well in the NE Comer of NW 1/4 of section 14,
T. 19 N. R. 18 w., drilled to a total depth of 1,010 feet. with SWL of 605 feet.

Both wells encountered water, and neither well penetrated the total. thickness of the
alluvial ftll, proving the thickness of the alluvium exceeds 1,000 feet in the proposed well
field area. .

Neither well has been tested; however, the Praxair well is titted with a pump which will
deliver 160 gallons per minute. The Citizens Utilities well has not been equipped.

GEOHYDROLOGY

Geonhvsical Survevs

Seismic surveys (Gillespie and-Bentley, 1971) and a number of electrical resistivity
soundings (Turner, 1958, 1966; Monera, 1964, 1967) were made in the Sacramento
Valley to measure the thickness of the alluvial deposits.

The seismic surveys conducted by the
refraction methods.

u. s. Geological Survey utilized conventional

The results of the seismic profile, depicted in Figure 2, run cast - west approximately
four miles north of the proposed Project well field area, as illustrated on Figure 1, and
indicate that the alluvial Bain near Griffith is approximately 32,000 feet wide and 4,400
feet deep. The seismic profile implies a sloped bottom to the basin rather than the step
faulting that would more commonly be expected to occur.

Layers V, and VS are both considered ro be alluvial fill, with layer V ,inferred ro be the
dry portion of the alluvium and layer VS the saturated portion of the sediments. It is

z
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believed that the water saturating die sediments causes the difference in the seismic
velocity readings.

The electrical resistivity soundings indicate that the thickness of the saturated alluvial
fill extends below the depth range limitations of the soundings, two thousand (2,000)
feet, confirming the fact that the alluvial basins are relatively deep.

in

These surveys strongly suggest that the saturated thickness of the aquifer is well in excess
of one thousand (1,000) feet. The limited drilling, however, has only penetrated the
upper four hundred (400) feet of that saturated thickness at the north end of the basin,
six hundred (600) feet in the Yucca area, and four hundred (400) feet under the proposed
well field, where, in each case, adequate water for the needs of those respective wells
was encountered without the need to drill deeper.

Geological Setting

The Sacramento Valley is a fault controlled, intermontane basin of the Basin and Range
type of Fenneman (1931), located in the southwester portion of Mohave County,

` of
igneous and metamorphic rocks. The mountains forming the boundaries of the basin are
the Cerbat Mountains to the northeast, the Hualapai Mountains to the southeast and the
Black Mountains to the west.

Arizona. The basin is surrounded by adjacent block faulted mountains consisting

The Sacramento Valley basin has historically been addressed by reference to three
topographic portions, all hydrologically connected: the northern portion, locally called
GoldenValley, extending from twelve (12) miles north of Highway 68 at the north to six
(6) miles north of Yucca on the south; the middle portion extending from six (6) miles
north of Yucca to the openingbetween the Black Mountains and Buck Mountain; and the
sozdhem pom'on, called Dutch Flat, extending twenty five (25) Miles southeast from the
opening between the Black Mountains and Buck Mountain; and. The outlet from the
basin is through the opening between Buck Mountain and the Black Mountains, through
the Franconia narrows extending west from the opening between the Black Mountains
and an extension of the Mohave Mountains. These relationships can be seen on Figure
1.

The Sacramento Valley basin was formed in a period of faulting during which blocks of
rocks were uplifted and tilted, leaving intervening basins. The blocks between the
predominantly northwest - southeast trending faults were not all uplifted ah equal amount,
thus the basin bottoms and sides are probably a series of stair-step fault blocks.
Secondary, northeast - southwest, trending faulting and uplift during this period of
movement further complicated the structure of the basins by the formation of deeper to
shallower sub-twins within the major basin, causing the width of the basin to vary along
the length of the basin. Following and during the structural deformation, erosion from

3
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the uplifted blocks and the extrusion of volcanic materials filled the basins with alluvial
fill consisting of sands, clays and gravels of sedimentary origin, and tuffs, clays and
rocks of volcanic origin.

The geological interpretation of the seismic profiles and electrical resistivity soundings
completed in the basin, coupled with the data from Driller's logs of wells drilled in the
basin, indicate Mat the basin is sub-divided into a broad, deep sub-basin (4,400 feet)
under the Golden Valley (northern) portion of the basin and a broad, deep sub-basin
(greater than 2,000 feet) under the Dutch Flat (southeastern) extension of the basin,
separated by a narrower throat at Yucca where the basin is partially filled With a ridge
of volcanic rocks appearing, based on limited data at this time, to be non-water-bearing,
but covered by layers of alluvial fill ranging in thickness from six hundred (600) feet to
more than one thousand (1,000) feet.

The estimated width of the basin aquifer, based on the various data sets available,
appears tO be:

Golden Valley
Griffith Area
Yucca Area
Dutch Flat
Franconia area

9 miles or 47,500 feet
6 miles or 32,000 feet
4 Miles or 20,000 feet
8 miles or 42,000 feet
2.65 miles or 14,000 feet

The proposed well field would be located in the southern half of the northern (Golden
Valley) sub-basin.

Withdra wa l from  the  Aquife r

Prior to 1965, ground water withdrawals from the Sacramento Valley were limited to a
few acre feet per year from relatively shallow private wells. ah the early 1960's the
Duval Copper Company developed the well field now owned and operated by the Cyprus
Company for use at the Mineral Park Mine. During the period from 1964 to 1980, an
average of 5,645 acre feet per year of water was withdrawn from the Golden Valley
port ion of the basin aquifer. In 1981. because of scaled back mining operations and
consequent reduced water demand, the volume of withdrawal was reduced to 1,935 acre
feet per year; and in 1986 the rare of withdrawal was further reduced to five hundred
(500) to seven hundred (7.00) acre feet per year, still primarily for use in die Mineral
Park Mine operation (Rescore, 1991). .

Currently, withdrawals from Me aquifer of the Sacramento Valley are concentrated in
two (2) general areas: .

4
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The Golden Valley area had a demand of twelve hundred fifty eight (1,258) acre
feet per year in 1990 and is projected to grow to a demand of thirty two hundred
forty (3,240) acre feet per year in 2040 (Arizona Department of Water Resources
[ADWR], Staff  Report, 1994). In addition, ADWR projects Mat the Cyprus
Mineral Park withdrawal," within the Golden Valley portion of the basin, will
approach eight hundred (800) acre feet per year for the period 1994 - 2009. This
projected volume of withdrawal by Cyprus has not been met during the period
1994 -1998, however. After 2009, the Cyprus Mineral Park operation and
ground water withdrawal is expected to be terminated.

The Yucca area, including the Ford Proving Ground facility and related uses in
Yucca, has an estimated withdrawal of one hundred fifty (150) acre feet per year
(Miller, 1969). `

Little additional withdrawal from the ground water aquifer has been initiated since 1994 .

Aquifer Characteristics

The two aquifer characteristics of importance are:

the specific yield (SY) which is the volume of water that will drain from a unit'
of a water table aquifer under the force of gravity, stated as a percent of the total
volume of the unit; and,

the transmissivity (T), a measure of the ability of the aquifer to transmit water,
expressed in gallons per foot per day. .

The specif ic yield (SY) is an elusive parameter that can only be estimated f rom
observable data, such as the type and shape of the drill cuttings, the homogeneity of the
materials in the cuttings, etc. As a result of the conservative nature of most consultants
in the field of hydrology, published estimates of specific yield are almost always smaller
than the actual field parameters. The transmissivity, on the other hand, can be calculated
from the data collected during a properly conducted pumping test or estimated from
pumping data; therefore, this value more nearly approaches the actual field value.
Although both parameters are not exact, the values are useful in approximating the
reaction of the aquifer to the stress of withdrawal.

Tra nsmiss ivitv

Transmissivity (T), the hydrologic conductiv ity of a unit cross-sectional area of the
aquifer, is calculated from properly formatted pumping test data. In the event that the
pumping test data is insufficient to calculate the T, or if no test data are available, the
value of T can be estimated by multiplying the specific capacity of a well (yield divided
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by the drawdown) by a coefficient determined from wells for which both specific
capacity and transmissivity data were available. This coefficient of proportionality for
theSacramento Valley has been calculated to be 4,400 (Gillespie and Bentley, 1971).

I

T values ranging from 29,000 gallons per day per foot (god/ft) to 37,000 god/ft have
been calculated or estimated in three wells in the nordiern portion of the Sacramento
Valley (Golden Valley Well No.1, and Cyprus Well No.s 4 and5). Although there are
wells with lower values of T in the northernmost part of the aquifer near the mountain
fronts, it can be fairly estimated that typical wells in the center of this portion of the
basin will have similar aquifer transrnissivity characteristics to those stated above.
Therefore, using an average T value of 35,000 god/ft for the northern portion of the
basin appears reasonable for this report.

A deep well and a moderately deep well are present in the middle pardon of the basin
in the Yucca area. Neither Driller's log indicated that the well penetrated the complete
thickness of the aquifer. The deep well (1000 feet) has an estimated value of T of
120,000 god/ft while the moderately deep well (600 feet) has an estimated T value of
26.000 god/ft. A T value of 40,000 god/ft appears to be a reasonable value for the
middle portion of the basin.

Well data is not available for the Dutch Flat portion of the basin.

Based on the Present data, it appears that the value of T increases from 35,000 god/ft in
the northern pan of the basin ;o more than 40,000 god/ft in the middle pan of the basin.

Ill
III

Using an average value of T = 35,000 god/ft for further calculations is believed to be
conservative, and would produce computations falling within or below the range of
conditions actually occurring in the aquifer throughout the northern and middle portions
of the bam. It is expected that the actual field transmissivity will be greater than 35,000
god/ft, consequently the actual drawdown impacts that would occur in the aquifer due
to the proposed Project, will be less than the projected impacts set forth in this study.Ill

Ill
S pe cific  Yie ld

The specific yield has been estimatedas ten (10) percent (Gillespie and Bentley, 1971)
and fifteen (15) percent (Turner, 1966). Todd (1980) states that the specific yield of
materials range from eight (8) percent for silt up to twenty eight (28) percent for time
grairwd sand. As the estimate of ten (10) percent by Gillespie and Bentley (1971) falls
near the lower end of the range described by Todd (1980), it is believed to be
conservative and would produce computations falling within or below the range of
conditions actually occurring in the aquifer of the basin.

m
Ill
Ill
ilk 6
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ii Water [Jevqls and >pe_of_d;Q Water Level

Three historical water level maps have been published, 1971 (Gillespie and Bentley),
1979 (Pfaff and Clay) and 1991 (Rescore). Comparison of these three sets of data
illustrates three significant conclusions:

;

A

H i

\

I
I
*

there are virtually no changes 'm the water levels or the slope of the water levels
south of the Kinsman - Oat ran Road (the proposed area of withdrawal) during
the period of recorded Dana, 1971 -1990;

I

I
1
r

a cone of depression was established in the Golden Valley (northern) portion of
the aquifer by the withdrawal of 102,000 acre feet of water from the Mineral
Park Mine well f ield during the period 1971 -1994; and,

i
i

the Mineral Park cone of depression is rapidly recovering and has shrunk
significantly during the period 1981 - 1998 as a result of the substantial reduction
in the rare of withdrawal from the Mineral Park Mine well Held, even though
other withdrawals have been initiated in the Golden Valley area.

i i
Subs_u_rface Flowjnd ugflow From the Basin

I
71

The subsurface flow of ground water in the aquifer can be calculated by Me fionnula v
= TiL, where:

Ii
J'

v
T
i
L

volume of flow in gallons per day
Lransmissivity 'm god/ft
slope of the water table in feet/foot
length of the cross -.sectional area of flow in feet;

then the flow of ground water from the northern portion of the basin through the Yucca
narrows area when:

i = 250 / 63,360 = .0039 feet per foot

T = 35,000 god/f t

L = 20,000 feet

7
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v = 35,000 x .0039 x 20,000 = 2,730,000 god

2,730,000 / 325,851 = 8.378 acre feet per day

m
II

8.378 x 365 3,058 acre feet per year.

And using the water level contours of Rescore (1991). Plate 1, the total subsurface
outflow of both the northern part of the basin (Golden Valley) and the southern pan of
the basin (Dutch Flat) through Franconia narrows is calculated to be: '

i = 250 / 55,000 = .0091 feet per foot;
(1,300 foot contour to 800 foot contour)

T = 35,000 pa/ff;

\» L 14,000 feet;

then:

v = 35,000 x .0091 x 14,000 = 3,882,000 god/ft

3,882,000 / 325,851 = 11.73 acre feet per day

11.73 x 365 = 4,281 acre feet per year.

The calculated outflow of 4,281 acre feet per year based on Rescore's data essentially
agrees with the estimated outflow of 4,000 acre feet using die data and calculations of
Gillespie and Bentley (1971).

[I

Storage

Gillespie and Bentley (1971) calculated a minimum of 6.5 million acre feet of ground
water in storage in the Sacramento Valley aquifer above1,500feet below the sw7'ace and
implied that the volume might be twice this minimum amount, or 13 million acre feet.

The Arizona Department of Water Resources (ADWR Staff Report, 1994) estimates the
volume of water in storage in the aquifer north of Yucca, above 1,200 feet below the
land surface, to be 2.3 million acre feet. Considering that ADWR used roughly only
seventy five (75) percent of the lateral extent of the saturated aquifer (i.e., only the
Golden Valley portion of the aquifer) and only one half the thickness of the aquifer
utilized by Gillespie and Bentley, the minimum estimates of storage of Gillespie and
Bentley and that of the ADWR are remarkably close; however, the actual volume of

8
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storage is significantly higher than diesel estimates if Gillespie and Bentley's higher
estimate of 13 million acre feet is correct.

Impact of Withdrawal from the Ground Water Aquifer

Griffith Energy LLC/Mayes (1998) stared that the peak How demand for water for all
uses Ar the Griffith Energy Project would be approximately 3,300 gallons per minute .
The year-round expected operating profile projected for the Plant, accounting for
projected percentages of base-load operating hours (normal flow demand), maximum
output operating hours (peak flow demand), and maintenance and other nOn#operating
hours (minimal flow demand), adjusted for monthly differentials of ambient air
temperature and humidity, indicates an actual aggregate annual water requirement of
approximately 3,060 acre feet per annum. (Griffith Energy Operations Profile, 1998).

The impact of the proposed withdrawal for a period of forty (40) years was calculated
using the simulation model THWells, version 4.01 (van Der Heijde, 1996). The
calculations of total drawdown are based on the Theis equation for non - steady state
flow in an isotropic, homogeneous confined aquifer of infinite extent. The model can
be reliably used for water table aquifers, provided the calculated drawdown are less than
half the thickness of the saturated aquifer and a correction factor is applied. In this case,
boundary conditions located four and one half (4.5) miles on either side of the well field
were simulated using image wells .

For the most conservative analysis, we have assumed a worst case hypothetical of
maximum peak flow continuously, year-round, which would pump 5323 acre feet.

Simulating a well field of six (6) wells, three (3) wells by two (2) wells, with a spacing
of two thousand (2,000) feet between wells, with a continuous withdrawal of 792,000
gallons per day per well for a period of forty (40) years, and including boundary
conditions (reflecting the worst case scenario of lateral aquifer. extent and continuous
peak pumping) gave a calculated maximum drawdown of one hundred and nine and one
half (l09.5) feet in the pumpedwells and a drawdown of less than eighty (80) feet at a
radius of one thousand (1,000) feet from the well field.

This projected volume of withdrawal, Ishida assumes the maximum peak flow demand
were pumped conrinuousty forforry (40) years, would remove 213,000 acre feet from the
minimum estimate of 2.3 million acre feet (ADWR, 1994) in storage. This is without
considering any of the significant natural recharge to the aquifer that is clearly evidenced
by the near~static condition of wells under current withdrawals and the recovery of the
Mineral Park Mine cone of depression.

The more realistic projection, however, using the same model and calculations, but with
demand figures from the projected actual operating profile and resulting reduced
aggregate annual water demand of 3,060 acre feet, but still using assumed worst case
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boundary conditions, gave a calculated most-likely-case drawdown of 70 feet at the well
f ield, and 40 feet at a radius of one thousand (1,000) feet from the well field.
Figures 3, 4, 5 and 6 reflect these two cases, respectively.

Water Qualify and Temperature

The results of inorganic chemical analyses of water from Golden Valley Wells I and 2,
in the norther end of die basin, show a total dissolved solids content of 250 and 280
milligrams per liter (mg/l) respectively. Similar analyses of waters collected at depths
of seven hundred (700) feet and nine hundred (900) feet during the drilling program of
a test well at Yucca, in the middle portion of the basin, show a total dissolved solids
content of 300 mg/l. The results of partial chemical analysis of the Praxair well fall
within these parameters. Thus, it appears that the ground waters withdrawn in the
proposed well tie_ld will fall within the range of 250 mg/1 to 300 mg/1.

There have been reports of a more highly mineralized water in the northeaster portion
of the basin near the areas being mined in the Cerbat Mountakls.

The temperature of the waters from wells in the northern portion of the Sacramento
Valley basin were measured at 102 degrees F. in 1991. Reported temperature of the
waters from the Praxair well in the southeast comer of Section 10, T. 19 N., R. 18 w.
was greater than 102 degrees F. (Lindstrom, 1998) `It appears that the waters Lm the
aquifer are above normal temperature for the depths of the aquifer. Thus, it is expected
Mat waters withdrawn f rom the aquifer in the proposed wel l  f ield wi l l  fal l  in the
temperature range of 102 degrees F. to 105 degrees F.

CONCLUSIONS

The conclusions reached on the basis of the available data are:

The probability of developing wells capable of yielding between five hundred
(500) and eight hundred (800) gallons per minute within the proposed well field
(Sections 10 and 15, T. 19 N., R. 18 w.) approaches the ninety eight (98)
percent confidence level.

The capability of withdrawing 5,323 acre feet per year (worst case hypothetical
demand) from the ground water reservoir under the proposed well Held for a
period of forty (40) years appears almost certain; and the projected actual demand
of 3,060 acre feet per year, virtually certain.

10
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The probable impact of the worst case hypothetical volume of withdrawal for the
period of forty (40) years would result in an increase in the pumping depth of one
hundred and ten (110) feet in die well field for the Project (approximately a seven
hundred foot pumping level) and an eighty (80) foot lowering of the water level
one thousand (1,000) feet from the well field. Such a forty (40) year cumulative
withdrawal'of 213,000 acre feet would constitute nine and one fourth (9.25)
percent of the minimum estimate of the 2.3 million acre feet of water in storage
in the Golden Valley portion of the Sacramento Valley.

The probable impact of the most lz7cely case volume of cumulative withdrawal for
the period of forty (40) years would result 'm an increase in the pump'ulg depdi
of sixty (60) feet at the well f ield for the Project, and a forty-tive (45) feet
lowering of the water level one thousand (1,000) feet from the well field. And
the corresponding forty (40) year withdrawal of 122,400 acre feet would be
5.32% of the minimum aquifer storage estimate.

The probable water temperature of the water drawn from the ground water
reservoir will be in the neighborhood of 102 degrees F.

The probable total dissolved solids content of the water drawn from the ground
water reservoir will approach 300 milligram per liter.
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1
1 INTRODUCTION

l~

13

The Golden Valley County Improvement District No. 1 (GvlD) was formed by the Mohave
County Board of Supervisors in January 1976. Prior to 1987 no community water sources
or facilities were available within the District. An agreement with the Crystal Springs Utility
Company in 1987 established a storage - standpipe facility which could deliver
approximately 30 gallons per minute. A long range plan for water development and
distribution within the District in Phases 1 - 4 was initiated in the late 1980's. Engineering
is now in progress on Phases 5 and beyond.

Two wells were drilled to supply the District. Following an evaluation of the ground water
availability, the ADWR issued a letter determining that 1,400 acre feet of water would be
available in the District (December 4, 1991). The letter stated that the 1,400 acre feet of
water would be sufficient for about 6,200 lots at 200 god/lot and that 5,405 of those lots
were already assigned.

Recent requests for service by multiple developers of property within the District far
exceeds the 795 lots remaining, therefore, the District desires to increase the volume of
water availability to satisfy these requests. Rather than attempt to determine the exact
number of lots requesting service, as in many cases, the preliminary plats will not be started
until it is known that water service is available, the District is applying for a designation
increase of an additional 6,000 acre feet per year.

C

I
r
I

The ADWR in a letter dated August 14, 2006, the Department stated that it had determined
that 9,000 acre feet per year will be physically and legally available to Golden Valley 5800,
per the Department's Analysis of Adequate Water Supply (DWR #23-401823.0000) subject
to review of specific restrictions upon the submission of each plat within the project. in
effect, the volumes of waters allotted to the GVlD (1 ,400 acre feet per year), Valley Pioneer
Water Company (2,810 acre feet per year), the Mine Call (3,000 acre feet per year) and the
Golden Valley 5800 (9,000 acre feet per year) and other undocumented demands in the
northern portion of the Sacramento Valley, virtually eliminate the possibility of proving
additional ground water availability for the GVID under the District. .

i
K
I

I
I

Consequently, the District has elected to prove that additional ground water is available to
the south in the Sacramento Valley approximately six miles south of Griffith and six miles
north of Yucca to be moved to the District to satisfy the desired demand of 6,000 acre feet
per year. .|

r Location

I

The Sacramento Valley is a north - south trending basin, approximately twelve miles wide,
located west of Kingman between the Cerbat - Hualapai Mountain complex on the east and
the Black Mountains on the west in west central Mohave County, Arizona. The valley
extends from Chloride on the southern end of the Cerbat Mountains south to the southern
end of the Black Mountains four miles south of Yucca. The Sacramento Wash flows
southward from the northern end of the valley around the south end of the Black Mountains
then turning westward to flow into the Colorado River at Topock. The alluvial portion of the
basin is exposed over approximately 360 square miles of the basin. These relationships
are illustrated on Figure 1.

1

1

I

1
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1
W The Golden Valley County Improvement District No. 1 encompasses Sections 25 through

29 and 31 through 36, T 22 N R 19W. and Sections 1 through 5, Sections 8 through 17,
T. 21 n., R. 19 w. as illustrated onSections 20 through 29 and Sections 31 through 36,

Figure 6.

I Purpose and Scope

The Initial purpose of this study was to determine the quantity of ground water available to
support the development of land within the GVID. As it became apparent that additional
ground water availability was not present within the District boundaries, the focus of the
study changed to determining whether the water availability to the south in the basin was
sufficient to satisfy the projected demand of 6,000 acre feet per year

The study was to be completed based upon data available through public sources, i.e.
literature, open files of the governmental agencies, private consultant reports available to
the public, etc. No additional field work was authorized for this study.

1II,
Previous Investigations

i
I

|

ii

Prior to 1960, numerous investigations in the Kingman area were conducted, primarily by
personnel of the United States Geological Survey, however, none of these specifically
pertained to the ground water conditions in the Sacramento Valley. The first major work
concerning ground water inthebasinwasconducted by Gillespie and Bentley (1971). After
1971, a number of site specific investigations were conducted by Consultants for the
development of individual wells. Most of these reports or letters of opinion are not available
to the general public. Mar era (1991) evaluated the ground water available to the Golden
Valley Improvement District and later, the development of the'Griffith Energy well field
(2000). Montgomery, Errol L. and Associates, Inc., (2005) conducted an investigation of
the ground water supply available for the development of Golden Valley 5800.

HYDROGEOLOGY

Rock Types
x

J

I

The rock types present consist of;

S

various types of volcanic rock which appear to be non-water-bearing in the
Black Mountains which form the western edge of the Sacramento basin.
The core of the Black Mountain range, consisting of Paleozoic sedimentary
and intrusive rocks, are visible only on the western side of the mountains,

primarily granite and metamorphic rock forming the Cerbat - Hualapai
Mountains with a small area of Quaternary and Tertiary volcanics in the
saddle between the two ranges in the Kingman area. The granitic -
metamorphic complex is relatively non~water-bearing. The younger volcanic
rocks have proven to be water-bearing and have been exploited to some
degree in the Kingman well field, and,

2

I
I

I
I
e
[

MOHAVE-003



the alluvial fill of the basin between the two mountain ranges which has been
divided by ADWR, in the review of the Golden Valley 5800 application, into
two portions:

interbedded alluvium and volcanic rocks along the western
front of the Cerbat - Hualapai Mountain complex. This area
is water bearing, although the water levels indicate that in
some areas the flooded portion of the formation rests upon
non-water-bearing rock types at depth, and,

I
9

alluvial fill extending to depths exceeding 1,800 feet, which
form the primary aquifer of the basin. Thetotal thickness of
the alluvial fill has not yet been fully determined by the drill.
The alluvium of Quaternary and Tertiary age have been
divided into three major units (Gillespie and Bentley, (1971 ),
older, intermediate and younger alluvium of which the older
unit is the major aquifer as both the intermediate and
younger alluvium are primarily above the water level in the
basin. This may not be true in the soLnhem portion of the
basin where the water level is 300 feet or less.

l.I

|

|

|

\
The Arizona Department of Water Resources Well Report
giving the well characteristics for wells in the Sacramento
Valley is included as Appendix A . Representative Drillers'
-logs of the alluvial fill portion illustrating the types of materials
encountered in the subsurface of the basin are induced as
Appendix B.

Basin Limits

The event of the exposure of the alluvial fill in the Sacramento Valley is illustrated on
Figure 1, a portion of the geologic map of Mohave County. The Arizona Department of
Water Resources sub-divided the alluvial basin into two portions,

I
I

the alluvial fill portion of the basin was considered to be the western six mile
wide strip along the eastern front of the Black Mountains extending from
Highway 68 south to south of Yucca. This portion of the alluvial fill section
was defined as that portion of the basin in which the drill cutting logs
indicated that the primary subsurface materials were sand, gravel and clay
in various forms, i .e.  unconsol idated, mi ldly,  moderately or hard
consolidation in the form of conglomerate, which the Department considered
to be the sole aquifer for the basin, and,

the three mile plus or minus strip along the western front of the Hualapai
Mountains was considered to be that portion of the exposed alluvial fill
underlain by interbedded layers of alluvium and volcanic rocks of various
forms. It was considered that the interbedded formations were not part of
the aquifer.

3
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I
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The delineation of the alluvial aquifer, the interbedded alluvial fill and volcanic rocks and
the hydrologic boundaries enclosing the aquifer are illustrated on Figure 1. The dividing
line between these two divisions of the alluvial fill was considered by ADWR to be the
easter hydrologic boundary in the review of the Golden Valley 5800 study.

Although it is believed that the alluvial aquifer is slightly larger than that delimited by ADWR,
the limits set by ADWR will be followed in this study.

Thickness of the Alluvial Fill

Gilllespie and Bentley (1971) estimated the thickness of the 4,400 feet across the middle
of the Sacramento Valley, based on geophysical (conventional refractive seismic) evidence.

Although it is expected that the alluvial - bedrock contact is not a smooth curve across the
basin, many deep wells were terminated in the alluvial fill, Le.:

Owner Well Total Depth, feet

Standard Metals Corp.
Mohave County
GVID

B(17-17)30ddd
B(19-18)10daa
B(21-19)13ddd

1,000 feet,
1,525 feet,
1,505 feet.

and the Geologic Cross-Section A - A', Figure 2, extending from B(21-19)2ddd to B(21 -
18)32dcc illustrate that the thickness of the alluvial fill exceeds 1,500 feet in various parts
of the basin. The location of Geologic Cross-Section A - A' is shown on Figure 6.

Water Levels

The water levels are relatively flat in the northern end of the basin, ranging from an
elevation of 1775 feet north of Highway 68 to 1746 feet twelve miles south at the southern
boundary of T. 20 N., R. 18 W. The water level then slopes rapidly south to Yucca where
the water level elevation is 1480 feet, a slope of 17.73 feet per mile.

Water levels in the Sacramento Valley basin appear to be in equilibrium at the presenttime.
The fact that the water levels of 2006 are almost identical to those measured by Rescore
(1991) and Pfaff and Clay (1981) and is similar to those reported by Gillespie and Bentley
(1971) show that few, if any, gross changes have occurred in the past thirty five years. The
pumping of the mine wells in T. 21 n., R. 18 w. in the 1960's and 70's generated a limited
cone of depression which has virtually disappeared since withdrawal for mining purposes
ceased in around 1980.

The water levels in the alluvial center of the basin are illustrated on Figure 3 and the depth
to water are illustrated on Figure 4. The trend of the water level in the hydrograph of well
B(20-18)22aac, Figure 5, shows a decline of approximately eight feet during the period
1964 - 2004 illustrating that the water levels in the northern portion of the alluvial basin of
the Sacramento Valley have remained relatively constant for the last forty years.

4
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Thickness of the Saturated Aquifer

The minimum saturated thickness of the aquifer was calculated by subtracting the total
depths of the wells, usually but not always, terminating in the alluvium, from the water level.

The aquifer in the Golden Valley portion of the Sacramento Valley has a saturated
thickness ranging from 443 feet, ina well that terminated in bedrock, to more than 575 feet
in wells that terminated in alluvial ml. Further south, in the Griffith area, the thicknessof the
aquifer exceeds 1,000 feet.

Figure 6 illustrates the locations of the calculated thickness.

Water Quality

In general, the water quality from the aquifer(s) within the Sacramento Valley meets the
current drinking water standards. Both GVID and the Valley Pioneer Water Company are
in compliance with the Department of Environmental Quality as a water providers .

Laboratory analysis of the waters from the Golden Valley 5800 Well Gv-1 [B(21 -18)3dba]
show that the chemical quality of the composite sample taken from the well head during the
pumping test meets all the requirements for a "New Source" public water supply (Errol L.
Montgomery & Associates, 2005).

No recorded WQARF Superfund sites have been designated in the area of study.

Recharqe to the Sacramento Valley

The majority of the recharge to the Sacramento Valley occurs as runoff of the Hualapai
Mountains on the eastern side of the basin infiltrating into the alluvial deposits of the valley
floor. The flow is then towards the central portion of the basin and southward.

The estimates of the outflow of the basin, and consequently the recharge when the basin
is in equilibrium, was calculated at 4,000 acre feet per year (Gillespie and Bentley, 1971,
p. H27, Mar era, 1994) and 1 ,000 acre feet per year by Rescore (1991 ). ,
Rescore does not describe the method used to calculate the outflow. Using the slope of
the water levels determined by Rescore on his map, 300 feet inseven miles, a width of the
outlet measured at 3.4 miles on the surface, constricted to 2 miles in the subsurface and
a transmissivity value of 46,000 god/ft then:

However

Transmissivity x slope of water level x width in feet x 365 (year)
I325,851 (gallons per acre foot) = acre feet per year.

300
46,000 X . x 10,560 X 365 l 325,851 : 4,416 ac/ft/yr

36,960

which matches the calculations of Gillespie and Bentley (1971) and Mar era
(1994) of approximately 4,000 ac/ft/yr

5
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Aquifer Parameters

Transmissivity

The values of transmissivity, calculated from pumping tests were taken from
various reports, calculated by Mar era, Inc. from pumping tests, or in one
case estimated from the specific capacity of a well (Theis, and others, pages
331 - 341 , in Ber tall, 1963), in the Sacramento Basin are:

Well Pumping T
Qpd/fi

Recovery T
spa/ft

63,360

B(17-17)9cdd1
B(17-17)32bcb2
B(19-18)1 Oaaa
B(19-18)1 Ocdd
B(19-18)10daa
B(19-18)15acc
B(19-18)15add
B(20-18)4bba2
8321 -18)32d<>¢2
8121 -19)13ddd
B(21 -19)25aaa

63,000
52,000
61,983
76,344
69,375
66,000
29,106
46,000
35,000
17,000
37,000

42,818
44,968
35,280

1

2
calculated from specific capacity
taken from Gillespie and Bentley (1971)

The pumping test and recovery data indicate that the portion of the basin
inducing and south of T. 20 n. have values of T greater than 43,000 god/ft
with a majority of the values exceeding 50,000 god/ft. There is one
exception to this range and the recovery data indicates a value of 35,000
god/ft.

Two of  the three wells in T. 21 n., R. 19 w., which have test reports
available, have values of T of 35,000 god/ft and 37,000 god/ft. In the
remaining well, B(21-19)13ddd (GVIDWell 1). the value ofT = 17,000 god/ft
was calculated from the first seventy minutes of the pumping test i.e. the
early TE. The pumping levels during the latter fourteen (1,400 minutes) of
the test, Figure 7, indicate that value of TL is much larger than the calculated
TE of 17,000 god/ft.

The average of the pumping T value is 50,255, say 50,000 god/ft and the
average of the recovery T values is 46,606 gpdlft. Thus, the average value
of T = 46,000 god/ft used in the model appears reasonable.

The value of T = 46,000 god/ft ishigher than the T value used in the ADWR
review of the Golden Valley 5800 model, however, it is believed the data
supports the use of this higher value.

6
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Specific Yield

All of the wells used in the model penetrate primarily alluvial materials containing a high
percentage of sand and gravels and moderate to minor amounts of day. Therefore, it is
believed that a specific yield of nine (9) percent is reasonable. Model runs using a specific
yield of seven (7) percent will be made to project a worst case scenario.

There are at several factors which makes the use of the nine (9) percent value for the
specific yield viable:

the recharge to the basin was not included in the calculations of drawdown
in the simulation model,

the easter hydrologic boundary was established on the basis that wells
east of the hydrologic boundary penetrate interbedded layers of alluvial fill
and volcanics or only the younger volcanics. Regardless of the source
rocks, these wells yield various amounts of water,

I

consequently, the eastern hydrologic boundary has to be a leaky boundary
which will allow both the recharge and water draining from aquifers of the
various rock types to the east to flow into the "alluvial basin as delimited" of
the Sacramento Wash as the water level in the Sacramento alluvial basin
declines due to withdrawal, and,

the exact location of the eastern hydrologic boundary was determined by the
location of wells containing subsurface volcanics in the drill cutting logs.
The separation of the wells does not allow an exact delineation of the
hydrologic boundary, therefore, It is possible that the alluvial basin could be
slightly wider than stated, allowing a larger storage area than delimited. It
is unlikely that the delimited alluvial basin would be smaller.

SIMULATION MODELING

Method of Calculating Drawdown

The simulation model utilized for this study was THWells, vet. 4.01 (van Der Heijde, 1996).
The program THWells calculates the drawdown of piezometric head due to the combined
effect of up to 100 discharge wells in a confined, leaky-confined or unconfined aquifer. The
calculations of the total drawdown, in this case, are based on the Theis equation for non-
steady state flow in an isotropic, homogeneous confined aquifers with a correction applied
for water table aquifers. Boundary effects can be induced through the use of image well
theory.

In this case, the number of wells was 19 discharge points within the alluvial aquifer with 19
image well discharge points west of the alluvial basin and 19 image well discharge points
east of the alluvial basin for a total of 57 discharge points to simulate the two hydrologic
boundaries of the alluvial basin.

7
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It is understood that there are inhe eaknesses in the model as designed, including the
fact that the aquifer had to be considered a isotropic, homogeneous formation, however,
the model is as good or better than a more sophisticated model design considering the
limited volume of data available to establish the aquifer characteristics.

Although this is a relatively simple model, the field data is sufficient to generate "good"
results.

Calculation - Description of Withdrawal

The volume of withdrawal was based on the volume of the designation of the Water
Company or the approved volume of ground water allotted to a proposed subdivision or the
projected industrial use of the 1-40 (Griffith) industrial Corridor. The volume allotted to the
designated areas are:

Golden Valley Improvement District 1,400 acre feet per year

Valley Pioneer Water Company,
8,300 lots at 0,32 ac/ft/lot
Non-residential parcels
Mine call

2,656 acre feet per year
155 acre feet per year

3,000 acre feet per year

Golden Valley 5800 9,000 acre feet per year

1-40 Corridor
Praxair
MTC Prison
Wal-Mart
Griffith Energy, 2,396.96 ac/ft/yr/35 years

20 acre feet per year
200 acre feet per year
180 acre feet per year
839 acre feet per year

The GVlD, the Valley Pioneer Water Company, the Mine call and Golden Valley 5800 have
fixed amounts of water allotted to the entity

The 1-40 Corridor water demands were determined in the following manner:

The Praxair, the MTC Prison and Wal Mart water demands were the values
given by the entity

The Griffith Energy facility has a projected life of 40 years. The plant has
been in operation for a period of five years. The present owners of the
Griffith Energy Plant calculated the use of 2,396.96 acre feet per year for
the next 35 years based on:

100 million gallons per day for the months of June, July,
August and September,

75 mil l ion gal lons per day for the months of  October,
November, December April and May, and,

8
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It is understood that there are inherent weaknesses in the model as designed, including the
fact that the aquifer had to be considered a isotropic, homogeneous formation, however,
the model is as good or better than a more sophisticated model design considering the
limited volume of data available to establish the aquifer characteristics.

Although this is a relatively simple model, the field data is sufficient to generate "good"
results. .

Calculation - Description of Withdrawal

The volume of withdrawal was based on the volume of the designation of the Water
Company or the approved volume of ground water allotted to a proposed subdivision or the
projected industrial use of the 1-40 (Griffith) industrial Corridor. The volume allotted to the
designated areas are:

Golden Valley Improvement District 1,400 acre feet per year

Valley Pioneer Water Company,
8,300 lots at 0,32 acJft/lot
Non-residential parcels
Mine call

2,656 acre feet per year
155 acre feet per year

3,000 acre feet per year

Golden Valley 5800 9,000 acre feet per year

1-40 Corridor
Praxair
MTC Prison
Wal-Mart .
Griffith Energy, 2,396.96 ac/fVyr/35 years

20 acre feet per year
200 acre feet per year
180 acre feet per year
839 acre feet per year

The GVID, the Valley Pioneer Water Company, the Mine call and Golden Valley 5800have
fixed amounts of water allotted to the entity

The 1-40 Corridor water demands were determined in the following manners

The Praxair, the MTC Prison and Wat Mart water demands were the values
given by the entity

The Griffith Energy facility has a projected life of 40 years. The plant has
been in operation for a period of five years. The present owners of the
Griffith Energy Plant calculated the use of 2,396.96 acre feet per year for
the next 35 years based on:

100 million gallons per day for the months of June, July,
August and September,

75 mil l ion gal lons per day for the months of  October,
November, December April and May, and,

8
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2 million gallons per day for January, February and March.

The 35 year usage of 83,894 acre feet was then spread over the 100 year
period of the simulated withdrawal yielding 839 ac/ft/yr. `

The total l-4o Corridor well field then had a projected withdrawal of 1,239
acre feet per year.

The total volume of withdrawal was then apportioned to the number of wells operated in
each entity.

Simulated Withdrawal from Basin

Withdrawal of ground water from the alluvial basin, used in the simulation model, was
based on the complete build out as of January 1, 2007. The volume of withdrawal was the
volume allocated by some form of an adequate water supply designation by the ADWR,
plus the projected demand of the 1-40 industrial Corridor near Griffith and the 6,000 acre
feet per year requested by virtue of this report and application.

The location of wells, ADWR LD. Number and the committed volume of withdrawal. as of ..
October 2006, from each well used in model are: .

Present Designations or Demands:

Golden Valley Improvement District 1,400 advt/yr

B(21-19)13ddd
B(21-19)25aaa

55-530666
55-530665

624,960 god
624,960 god

Valley Pioneer Water Company, inducing the Mine call 5,810 ac/ft/yr

B(21-18)20dbb
B(21-.18)30bba
B(21-18)32bbb
B(Z1-18)32dCc

55-623084
55-623082
55-623083
55-623081

1,296,631 god
1,296,631 god
1,296,631 god
1,296,631 cpd

1-40 Industrial Corridor (100 year basis) 1,239 aclft/yr

B(19-18)15acc
B(19-18)10cdd
B(19-18)10aaa
B(19-18)1 Odaa

55-574436
55-571367
55-580149
55-574434

276,527 god
276,527 god
276,527 god
276,527 god

\

\

Golden Valley 5800 9,000 ac/ft/yr

B(20-18)4aaa
B(20-18)8bbb
B(20-18)8cec

1,339,114 god
1,339,114 gpd
1,339,114 god

9
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B(21-18)9bbb
B(20-18)15Ccc
B(20-18)15ddd

1,339,114 god
1,339,114 god
1,339,114 god

Application to be Filed

Proposed Yucca Well Field: 6,000 ac/ft/yr

B(18-18)11baa
B(18-18)12bcd
B(18-t8)13bdd

1,785,485 god
1,785,485 god
1,785,485 god

Model Design

The model utilized for the analysis of the drawdown in water levels was THWells, vet. 4.01 .
The origin of the model grid was located at the northwest comer of T. 21 n.,
G&SR B&M. Townships 17 through 21 North., Ranges 17 through 20 West were included
in the grid so as to include the alluvial portion of the Sacramento Valley extending from
Highway 68 south to Yucca and the areas of the image wells.

R.  20 w.

The model design was:

5280 feet in both the x and the y directions,
46,000 gallons per day per foot,
7 percent (.07) and 9 percent (.09)
500 feet

grid interval
transmissivity
specific yield
aquifer thickness
well locations:

production
image

volume of withdrawal:
GVID
Valley Pioneer Water Co.
Mine call
1-40 Industrial Corridor
Golden Valley 5800
Yucca Well Field

given in Table 1
given in Table 1

1,400 acre feet per year
2,810 acre feet per year
3,000 acre feet per year
1,239 acre feet per year
9,000 acre feet per year
4,000 and 6,000 acre feet per year

The Golden Valley Improvement District wells, the Valley Pioneer Water Company wells
and the 1-40 Corridor wells used in the model are presently in place. Not all of the existing
wells owned by those entities were utilized in the model, however, the total projected
production for each entity was divided among the wells used.

The wells used in the model for withdrawal by the Golden Valley 5800 project and the
proposed Yucca Well Field for Golden Valley Improvement District are theoretical wells.
These well locations are approximate and the location of the wells may be moved based
on land acquisition.

10
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Model Runs and Results

Eight model runs were completed with the THWells results included as Appendices C
through J and plotted as Plates 1 through 8. Each run was for 100 years starting in the
year 2007 and ending in 2107. Eaeh Mn assumed complete build out with its attendant
demand as of January 1, 2007.

Although not a committed or requested demand for residential use, the 1-40 Industrial
Corridor projected use of 1,239 acre feet per year was included in all runs.

The eight runs were subdivided into four scenarios (cases) with a specific yield of seven (7)
percent and nine percent (9) in each scenario.

Case 1 existing conditions or designations

Plate 1 Water Level Declines in 100 Years When T = 46,000 god/ft
and SY = .07 for the committed demand of GVlD = 1,400
ac/ft/yr, Valley Pioneer Water Company = 2,811 ac/ft/yr and
the Mine Call = 3,000 advt/yr.

Plate 2 Water Level Declines in 100 Years When T = 46,000 god/ft
and SY = .09 for the committed demand of GVID = 1,400
aclft/yr, Valley Pioneer Water Company = 2,811 ac/fVyr and
the Mine Call : 3,000 ac/ft/yr.

Result in Case 1 (Plates 1 and 2)

1

the drawdown caused by the withdrawal of a total of 7,211 acre feet per year from
the wells of the Golden Valley Improvement District and the Valley Pioneer wells in
the norther end of the basin and 1,239 acre feet per year at Griffith (l-40 Industrial
Corridor) would result in a decline in the water level of approximately one and one
half foot per year in the extreme northern end of the basin around the wells in the
southwest portion of T. 21 n., R. 18 w. and one half foot per year in the Griffith
area. The difference caused by the difference in specific yield is relatively small in
this case.

Case 2 the existing conditions of Case 1 plus the additional withdrawal of 9,000 acre
feet per year for Golden Valley 5800.

P la te  3 Water Level Declines in 100 Years When T = 46,000 gpdlft
and SY = .07 for the committed demand of GVID = 1,400
ac/ft/yr, Valley Pioneer Water Company = 2,811 ac/ft/yr and
the Mine Call == 3,000 ac/fl/yr and the Requested Demand for
Golden Valley 5800 = 9,000 ac/ft/yr.

Plate 4 Water Level Declines in 100 Years When T = 46,000 god/ft
and SY = .09 for the committed demand of GVID = 1,400

11
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ac/ft/yr, Valley Pioneer Water Company = 2,811 advt/yr and the
Mine Call = 3,000 aclft/yr and the Requested Demand for Golden
Valley 5800 = 9,000 aclft/yr.

Result In Case 2 (Plates 3 and 4) the decline caused by 16,211 acre feet in the northern
end of the basin and the 1 ,239 acre feet per year at Griffith (l-40 industrial Corridor)
would result in a decline in the water level:

ranging up to 4 feet per year in the coneehtrated well field in the norther
end of the basin and 1.5 feet per year at Grifmh when the specific yield was
.07,

slightly more than 3 feet per year in the concentrated well f ield in the
norther end of the basin and 1 foot per year at Griffith when the specific
yield was .09, and,

Case 3 the conditions of Case 2 plus an additional withdrawal of 4,000 acre feet per
year at the proposed Yucca Weil Field in T. 18 n., R. 18 w.

Plate 5 Water Level Declines in 100 Years When T = 46,000 god/ft
and SY = .07 for the committed demand of GVlD = 1,400
ac/ft/yr, Valley` Pioneer Water Company = 2,811 ac/ft/yr and
the Mine Call = 3,000 ac/ft/yr and the Requested Demand for
Golden Valley 5800 = 9,000 ac/ft/yr and the Proposed Yucca
Well Field : 4,000 ac/ft/yr.

Plate 6 Water Level Declines in 100 Years When T = 46,000 god/ft
and SY = .09 for the committed demand of GVID = 1,400
be/ft/yr, Valley Pioneer Water Company = 2,811 ac/ft/yr and
the Mine Call = 3,000 ac/ft/yr and the Requested Demand for
Golden Valley 5800 = 9,000 ac/ft/yr and the Proposed Yucca
Well Field : 4,000 ac/ft/yr.

Result In Case 3 (Plates 5 and 6) the decline caused by 16,211 acre feet in the northern
end of the basin, 1,239 acre feet per year at Griffith (I-40 industrial Corridor) and
4,000 acre feet per year at the proposed Yucca Well Field would result in a decline
in the water level:

ranging from 2 feet up to 5 feet per year around one well near the eastern
hydrologic boundary in the concentrated well field in the norther end of the
basin, 1.75 feet per year at Griffith and 1 .25 feet per year at the Yucca Well
Field when the specific yield was .07,

ranging from 2 feet up to slightly more than 3.5 feet per year around one
well near the easter hydrologic boundary in the concentrated well field in
the nOrther end of the basin, one foot per year at Griffith and 1.2 feet per
year at the Yucca Well Field when the specific yield was .09,

12
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Case 4 the conditions of Case 2 plus an additional withdrawal of 6,000 acre feet per
year at the proposed Yucca Weil Field in T. 18 n., R. 18 w.

Plate 7
.07 for the committed demand of GVID

}

Water Level Declines in 100 Years When T = 46,000 god/ft and SY
= 1,400 ac/ft/yr, Valley

Pioneer Water Company = 2,811 ac/fUyr and the Mine Call = 3,000
ac/ftlyr and the Requested Demand for Golden Valley 5800 = 9,000
adfl/yr and the Proposed Yucca Well Field = 6,000 aclft/yr.,_

I Plate 8 Water Level Declines in 100 Years When T = 46,000 god/ft and SY
.09 for the committed demand of GVlD = 1,400 ac/ft/yr, Valley

PioneerWater Company = 2,811 ac/ft/yr and the Mine Call = 3,000
ac/ft/yr and the Requested Demand for Golden Valley 5800 = 9,000
ac/ft/yr and the Proposed Yucea Well Field = G,000 ac/ft/yr.

1 Result In Case 4 (Plates 7 and 8) the decline caused by 16,211 acre feet in the norther
end of the basin, 1,239 acre feet per year at Griffith (I-40 Industrial Corridor) and
6,000 acre feet per year at the proposed Yucca Well Field would result in a decline
in the water level:

ranging from 2 feet up to 5 feet per year around one well near the easter
hydrologicboundary in the concentrated well field in the northern end of the
basin, 2 feet per year at Griffith and 1 .6 feet per year at the Yucca WellField
when the specific yield was .07,

ranging from 2 feet up to slightly more than 3.5 feet per year around two
wells near the eastern hydrologic boundary in the concentrated well field in
the norther end of the basin, 1.75 foot per year at Griffith and 1.6 feet per
year at the Yucca Well Field when the specific yield was .09;

"1
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CONCLUSIONS

The Sacramento Valley basin is capable of yielding:

the 1,400 acre feet per year committed to the Golden Valley Improvement District,

the 2,810 acre feet per year committed to the Valley Pioneer Water Company,

the 3,000 acre feet per year for the Mine Call,

the 1,239 acre feet per year demand of the 1-40 industrial Corridor,

the 9,000 acre feet per year application for Golden Valley 5800, and,

the 6,000 acre feet per year requested in this application, to be transported to the
GVID area in the northern portion of the basin,
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for the next 100 years based on a value of transmissivity of 46,000 gallons per day per foot
and a specific yield of either seven percent or nine percent.

The thickness of the saturated aquifer in the norther end of the basin, that portion called
Golden Valley, ranges from 443 feet to more than 575 feet, thus the drawdown does not
exceed the saturated thickness. Further, although the model indicates that the water level
will decline 500 feet around one well in the concentrated well held in the northern portion
of the basin, there are a number of mitigating circumstances which will restrict the water
level from declining to that depth during the 100 year period defined for this study:

1. the model runs were all based on complete build out on January 1, 2007, whereas
at this time:

the Golden valley Improvement District has an allotment for 6,200
lots but is sewing only 1,380 meter connections for a withdrawal of
317 acre feet per year,
Valley Pioneer Water Company has an allotment for 8,300 lots but
is serving only 2,072 meter connections with a withdrawal of 537

acre feet per yean
Golden Valley 5800 has not yet started ground water withdrawal, but
may be approved for approximately 20,000 lots, and,
the 1-40 Industrial Corridor will not be at full withdrawal for another
two years.

As it is unlikely that complete build out will be complete for at least 25 plus years,
the volume of withdrawal will be significantly less than stated in the model,

the recharge of approximately 4,000 acre feet per was not included in the model
which will add 400,000 acre feet of water to the aquifer over the next 100 years,

there are numerous producing wells east of the eastern hydrologic boundary of the
defined alluvial aquifer, indicating a minor aquifer in the alluvial - volcanic inter-
bedded formation to the east of the defined alluvial aquifer. As the water level in the
defined alluvial basin decline, ground water from the minor aquifer to the east will
flow through the delimited hydrologic boundary into the defined alluvial basin,
increasing the recharge rate to the alluvial aquifer, and,

finally, aS the mine call is dependent on the economics of copper, the mine call may
not be a continuous withdrawal of the 3,000 acre feet per year for the next 100
years. In the past 60 years withdrawal from the ground water reservoir for the mine
was in effect only 26 years.
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References of available and relatively recent engineering and/or hydrogeologic studies of
the Sacramento Valley Groundwater Basin, Mohave County, Arizona

Monera, R A., 2006,Hvdrologic EvaluatiOn. Sacramento Vallev.Golden valley County
improvementdistrict No. l, dated November 23, 2006

Monera, R A.,1998,Preliminarv Hvdrogeologic Evaluation, Griffith Energy Well Field,
dated August 3, 1998

ADWR, 1994,Arizona Department of Water resources, Staff Report on Kinsman Area
Water Supplv and Demand, dated Marc 24, 1994

Monera, R A., 1991,Hvdrogeologic Evaluation of Golden Valley,revised report dated
August 29, 1991

It is to be noted that a comprehensive study of the Groundwater Basin is being performed
by the USGS, which will provide much more accurate information based on actual Held
tests and measurements.
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SOME OF THE SIGNIFICANT FINDINGS OF THE ABOVE REFERENCED
REPORTS

Monera, R A., 2006:
Manera's most recent report is based on available data and assumptions to assess the
hydrologic/hydrogeologic conditions of the Sacramento Valley Basin aquifer. The input
data and assumptions used by Monera are consistent with his referenced earlier reports.

As a result of commercial and residential developments in the past decade, the
groundwater withdrawal rates and predictions have significantly changed in the region
since the earlier reports.

The report concludes that the Sacramento Valley Basin is capable of yielding the
following total quantities of water:

> 1,400 ac-ft/yr Golden Valley Improvement District
> 2,810 ac-ft/yr Valley Pioneer Water Company
> 3,000 ac-8/yr Mine Call (Copper Mine at Mineral Park Road)
'P 1,239 ac~B/yr 1-40 Industrial Corridor
> 9,000 ac-B/yr Golden Valley 5800
> 6,000 ac-R/yr Golden Valley Improvement District, pending application

at ADWR

Total of 23,449 ac-ft/yr

Anvil, 1994

The ADWR evaluated the hydrologic data available in 1994 and established the available
groundwater supply and withdrawal demand. According to the report, the available
groundwater in the Sacramento Valley aquifer is as follows:

> 4,000 ac-ft/yr in the Golden Valley, defined asan area 8Miles north and
south of SR 86 across the entire basin.

> 16,000 ac-ft/yr in the area extending from 8 miles south of SR68 to Yucca,

Total of 20,000 ac-ft/year

MOHAVE-003
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NOTES ;

I
.r

The referenced easting studies appear to present the best available information on the

. 'Sacramento Valley groundwater aquifer to date. Due to the lack of adequate data to
eonclusivelyde8ne~the aquifer conditions, the reports had to rely on some assumptions as
stated therein 1 ,

4

Some of the significant assumptions of the referenced reports are listed below, which
may have an impact on the Endings. `

O Mar era assumed apprmdmately 4,000 acre feet per year.outf1ow firm the Basin
based on very limited available data. 4

O Mantra further assumedthat the Basin is i equilibrium, and the recharge equals
the outflow from the Basin. .

Based on the above two assumptions, the recharge of the basin is estimated as
approximately 4,000 acre feet per year. . .

Monera stated that the majority of the basin's recharge occurs as a nroff of the
Hualapai Mountains. This may have only a limited effect on the northern portion
of the Sacramento Valley Basin, which is located cross-gradient and up-gradient
from the Hualapai Mountains. The effect of this recharge on the area around SR
68 and the 1-40 Water System has not been evaluated in detail. . .

O

1

The Mine at Mineral Park Road has ~a current agreement to use 3,000 acre feet per
year, which is, reflected in Monera, P. A., 2006. However, a. consultants report by
Morrison -Maierle, Inc., dated September 2006, indicated the Mine making a
request of Valley Pioneers Water Company to provide them with 10,000 acre feet
per year for the read 33 years. _ .

l
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- Hydrogeologic framework
Q- Ground-water occurrence and

movement

Project Objectives

Improve the understanding
of the ground-water system
in Detrital, Hualapai, and
Sacramento Valleys :

- Ground-water budget and
storage estimates
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Knowledge gained in this
project about the ground-
water system will help:

• Water adequacy certificates
(100-year water supply)

• Water-project designing
Basin-scale water-supply
planning

• Ground-water models

'LW
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Hydrogeologic
Framework
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Information sources:
• Driller's logs

Time-domain electromagnetic
(TEM) surveys
• Gravity surveys
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Airborne TEM Surveys
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Ground-Based TEM
Surveys

Deep surveys
- Locations unable to fly
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Gravity Surveys
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Gravity Surveys
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Hydrogeologic
Framework Model
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Ground-Water Occurrence
and Movement

Ground-water levels
Ground-water age estimates
Ground-water quality
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Ground-Water Hydrographs
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Upcoming work...
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Planned reports for
Detrital, Hualapai, and

Sacramento Valley Basins

1. Study description (fact sheet) Completed

2. Ground-water occurrence and
movement, 2006, and water-level
changes

In progress

3. Ground-water quality conditions In progress

4. Depth to bedrock and gravity
map

In progress

5. Hydrogeologic Framework Planned

Planned_
I-
I

6. Ground-water recharge,
discharge, and storage, and
aquifer properties

>41l~w

I
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For more information:

http:Ilaz.water.usgs.govlprojectsIC9Z00.htmI

David Anning

dwanning@usgs.gov

(928) 555-7139

E

I

: . .

4 Thank-you

MOHAVE-004



1\4»

I

8*
DetYita
Valley

Water-Level
Change,
1996 to

2006
'Valley

la°**°Y

EXPIANATIUN

nsrvlfnncuva cnnase :Ann wanna

•
oUp{.
•

Down

vunuwasiozoamumr

2091008
s.o1o ISIS
m i u u
- L a w n

• -$019-\.I
• -IOLDYU-il
• -suuno-I9.9

Sacramento
Valley

12

- =- , \,

mllrltltls

BASINDNIDE

no-ss

4,

rm'

iulmeaacuy

MOHAVE-004



Change in Ground-
Water Storage

•

•

Set up monitoring network using
gravity and water levels
Repeat measurements allow for
computation of storage changes
over time

Example: storage
change for northwest
Tucson

114
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Drillers
Logs

TEM
airborne

TEM
ground

Gravity

Infor-
mation

Lithology
with
depth

Gross
lithology
with
depth

Gross
lithology
with
depth

Basin-fill
thickness

Dimen-
sions

Point Lines Point Areal

Cost Low Moderate
if done in
quantity

High Moderate

Data
consis-
tency

Poor Good Good Good

Hydrogeologic
Information Sources
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MOHAVE COUNTY PLANNING & ZONING DEPARTMENT
P.0.BOx7000 O Kingman,Arizona 864021000

3675 E.Highway66.SuiieA 4 (928)757-0903 0 FAX 757.3577
1130 EasIHanoock Road 0 Bullhead City, Arizona 86442 O (928)758-0707 O FAXI/63-0870

1865

CHRISTINE BALLARD
DIRECTOR

MEMORANDUM

FROM:

Ron Walker, County Manager

Christine Ballard, Director

DATE: September 10, 2007

RE: General Plan Policies Regarding Griffith Energy and Proposed PeaddngPlant

The GeneralPlancontains several policies that give guidance to the County regarding the proposed "peaking"
plant adj agent to GriffithEnergy. The Plan encourages industrial development in the Interstate 40 Corridor as
well as other areas, and then clarifies that Mohave County expects industrial developments to employ
responsible techniques that respect the County's natural resources.

Goal 21 states that the County should identify particular areas in Mohave County for commercial and
industrial development, consistent with the County's economic development goals.

- Policy 21 .4 notes that Mohave County should encourage design of commercial and industrial
projects that incorporate natural features of the site, that use native vegetation and design
themes, recycle gray-water and/or harvest rainwater, and that support the use of alternative
energy sources, as set forth in the Development Regulations.
Policy 21.6 states that Mohave County should promote increased industrial development in
the vicinity of the airports in Kinsman, Lake Havasu City, Bullhead City and Colorado City
as well as the Interstate 40 Industrial Corridor.

Goal 36 notes that the County should support environmentally responsible commercial and industrial
development which promotes a diverse and stable County economy.

- Policy 36.2 states that the County should encourage the establishment and/or relocation of
diverse industrial and commercial developments in identified areas of the County consistent
with these uses.

- Policy 36.6 states that the County should encourage non-residential development projects that
may lead to significant long-term increases in County employment.

- Policy 36.12 notes that the County should pursue and support industries that have smaller
environmental footprints as measured by their use of less water and energy resources as well
as their creation of fewer emissions when compared to traditional industry.

Expanding on the natural resource issues, thePlan includes the following:

Goal 3 notes that the County should preserve the quantity and quality of water resources, in perpetuity,
through out the County.

- Policy 3.5 states that Mohave County will only approve power plants using "dry cooling"
technology when the aquifer is threatened by depletion or subsidence.

3

l

I This summary should explain the General Plan goals and policies that should influence any decisionmaking
with regard to power plants or power "peaking" plants.

TO:
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Mohave County General Plan

Policy 20.9 Mohave County should plan for services to UDA's at established urban
service levels. These service levels are defined in the Public Infrastructure and
Facilit ies Elements of this General Plan, in the adopted Area Plan for a
particular urban community, and in the County's development regulations.

Goal 21: To identify particular areas in Mohave County for commercial and industrial
development, consistent with the County's economic development goals.

Policy21 .l Mohave County shall encourage the design of new commercial developments
as integrated centers, or compatible infill, rather than as small individual strip
development projects.

Policy 21.2 Mohave County shall use design standards and guidelines to ensure that
neighborhood commercial centers, which are located adjacent to residential
land, include appropriate setbacks, parking and loading facilities, screening and
landscaping to minimize impacts on the surrounding neighborhood, as set forth
in the Development Regulations.

Policy 21.3 Mohave County shall use design standards and guidelines to ensure that
commercial centers, located adjacent to residential land, take access from
collectors, arterials or expressways, not local residential streets, as set forth in
the Development Regulations. Development along expressways and limited
access highways will be in accordance with the adopted access management
plan, as occurs.

Policy 21 .4 Mohave County should encourage design of commercial and industrial
projects that incorporate natural features of the site, that use native vegetation
and design themes, recycle gray-water and/or harvest rainwater, and that support
use of alternative energy sources, as set forth in the Development Regulations.

Policy 21.5 Mohave County shall establish design standards and guidelines for
development  in areas planned for  Neighborhood Commerc ial,  General
Commercial and Light Industrial uses, to ensure that these areas develop with
high quality, compatible design. Standards and guidelines should address
elements including, but not limited to, minimum lot sizes, building scale,
setbacks, lighting, landscaping, screening and fencing, Signage, internal
circulation and building materials, as set forth in the Development Regulations.

Policy 21 .6 Mohave County should promote increased industrial development in the
vicinity of the airports in Kinsman, Lake Havasu City, Bullhead City and
Colorado City as well the Interstate 40 Industrial Corridor.

Policy 2 l .7 Mohave County shall use design standards and guidelines for development
in areas planned for  Heavy Industr ial use,  to ensure compat ibility with
surrounding uses and to provide effective circulation and service provision
within industrial areas, as set forth in the Development Regulations.

Policy 21 .8 Mohave County shall  protec t  indus t r ial ly-des ignated areas  f rom
encroachment by incompatible uses and from the effects of incompatible uses in
adj cent areas.

Policy 21.9 The County shall discourage str ip commercial development and shall
encourage a pattern of alternating land uses along major arterials with "nodes"

_92-
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Mohave County General Plan

of commercial development separated by other uses such as residential,
institutional or office.

Urban Area Plans

Goal 22: To recognize the distinct character of individual communities and encourage land uses
consistent with a community's own objectives.

Policy 22.1 Mohave County shall use Area Plans to establish the special goals and
policies necessary to reflect and enhance the character ofspecitic areas. Area
Plans may be prepared for identified Urban Development Areas, or portions of
identified UDA's. These Area Plans shall be part of the Mohave County General
Plan. a

Policy 22.2 The policies in approved Area Plans shall apply in addition to the policies
contained in other sections of the General Plan. The more specific policies
shall apply.

Policy 22.3 The General Land Use Diagram contained in the General Plan establishes
the range of land use categories appropriate within an urban Area Plan. The
Detailed Land Use Diagram contained in the Area Plan shall be consistent with
this General Land Use Diagram, and shall be interpreted according to the
policies set forth in this Land Use Element.

Policy 22.4 Mohave County shall adopt or modify an urban Area Plan with the
participation of the residents and property owners of the affected area and with
the involvement of other community organizations or interestgroupsthe County
finds to be affected by the Area Plan.

Urban Facility Provision

Goal 23: To provide for organized planning for coordinating funding, construction and
maintenance of urban infrastructure, at locations consistent with planned land uses
and with capacities that are adequate to meet the needs of these planned land uses.

Policy z3.l Mohave County shall require that adequate levels of service are provided to
serve planned urban development. These service levels are defined in the Public
Infrastructure and Facilities Elements of this General Plan, in adopted Area
Plans, and in the County's Development Regulations.

Policy 23.2 Mohave County should coordinate with utility providers when amending
General Plan Land Use Diagrams, when updating its CIP, and when reviewing
development proposals.

-93-
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MohaveCounty GeneralPlan

A recent report on the economic contribution of water-based users to
Bullhead/Laughlin economy, prepared by the University of Nevada and the
University of Arizona, noted that over 5,300 jobs are attributed to this non-gaming
form of recreation. About 30 percent ofthesejobs are within Mohave County. The
annual impact of4.8 million visitor days provides an approximately $442,000,000
stimulus to the Laughlin/Bullhead economy.

Provisionof Jobsfor the Resident Labor Force. Economic development efforts benefit
companies seeking locations in Mohave County and provides revenues tothepublic
sector, They also directly benefit the County's residents by providing them a greater
number and variety of job opportunitiescloseto home. For this reason, one of the
County's economic development goals is to provide more opportunities for jobs for
County residents with a variety of skills.

Economic Development Goals and Policies

Goal 36: To support environmentally responsible commercial and industrial development which
promotes a diverse and stable County economy.

Policy 36.1 Mohave County should support the retention and expansion ofexisting County
businesses through cooperative programs with other public, private and quasi-
public organizations.

Policy 36.2 Mohave County should encourage the establishment and/or relocation of
diverse industrial and commercial developments in identified areas of the County
consistent with these uses.

Policy 36.3 The County should cooperate with private and quasi-public entities, such as the
Chambers of Commerce, in preparing and conducting marketing and advertising
campaigns to attract new employers to the NorthRiverEconomic Region.

Policy 36.4 Mohave County should participate in economic development efforts aimed at
attracting a broad range of tourism activities, including tourism oriented to
outdoor recreation and historic sites.

Policy 36.5 Mohave County should support economic growth that keeps pace with
population growth and provides opportunities for the County's resident workers to
work in the County. As one indication of this balance, the County should plan for
non-residential land uses to balance the number of jobs in the County with the
number of people in the labor force.

Policy 36.6 Mohave County should encourage non-residential development projects that
may lead to signitlcant long~term increases in County employment.

Policy 36.7 MohaveCounty's Economic Development Coordinator will participate with
various economic development agencies to attract business to the North River
Economic Region and act as the initial welcoming agent. The Coordinator shall
assist industries by providing information, identifying potential sites and serving
as an ombudsman to public and private entities.

Policy 36.8 Mohave County should support the location or relocation of businesses in

-114-
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Mohave County General Plan

Mohave County through the simplification of the development review process.

Policy 36.9 The County should cooperate with private and quasi-public entities, such as the
Arizona Department of Commerce's North River Economic Region coordinator,
the Chambers of Commerce and other economic development organizations to
develop and update information on current and projected economic trends, labor
force, land availability, development processes or other issues relevant to
economic development efforts.

Policy 36.10 Mohave County should participate in efforts to obtain funding for economic
development programs from State, Federal and other sources.

Policy 36.11 Mohave CouNty should provide information and assistance to economic
development projects interested in participating in State, Federal or other
economic development programs.

Policy 36.12 Mohave County should pursue and support industries that have smaller
environmental footprints as measured by their use of less water and energy
resources as well as their creation of fewer emissions when compared to
traditional industry.

Goal 37: To encourage economic development at appropriate locations throughout Mohave
County and the North River Economic Development Region.

Policy 37.1 The Land Use Element and Area Plans should identify areas designated for
future commercial and industrial development, including sites for renewable
energy development. The Area Plans may include additional policies defining the
appropriate types of non-residential development.

Policy 37.2 Development and redevelopmentproposalsin historic areas should iilrther the
preservation of these distinctiveareas.

Policy 37.3 Mohave County should encourage the private sector to promote areas
identified in the Land Use Element and Area Plans as primary locations for new
industrial development. New locations for economic development activities
should be considered once a need can be demonstrated. As a prerequisite, new
locations must be able to be supported by existing or developer-provided
infrastructure.

Policy 37.4 Capital improvement planning and funding by Mohave County should consider
economic development benefits as a criteria in reviewing improvement projects
and in setting funding priorities.

Goal 38: To support economic development which provides employment opportunities for
County residents at a variety of skill levels.

Policy 38.1 The County should support job training programs designed to improve
employment opportunities for Mohave County residents, including programs
provided by private businesses and trade schools that match skills with existing
and desired industries.

Policy 38.2 TheCounty should cooperate with its school districts to encouragejob training
-1 l5-
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Mohave County General Plan

Key Water Issues

ColoradoRiver Water. The quality of water inLakes Mead, Mohave and Havasu must be
maintained to continue attracting tourists to the County. While many other
jurisdictions have an impact on the Colorado River, Mohave County's economy and
water supplies are so directly linked to the lakes and river that the County has a vital
interest in preventing their contamination.

Groundwater Quality. To ensure the viability of its continued use, the quality of area
groundwater should be monitored regularly. Key recharge areas in the mountains and
bajadas should be protected from development activities that degrade water quality.
Theeffects of urban runoffand septic systems effluent on groundwater quality should
be minimized. Mohave County's updated Areawide Water Quality Management Plan
("208" Plan) is a tool to maintain watershed health.

WaterAvailabili(y. Information on the use and availability of water should be monitored.
While there appears to be enough water to meet anticipated demands in the rapidly
urbanizing parts of the County for the next 40 to 50 years, long tern water planning
throughout the County will require better information than is currently available.
Development of a Countywide water budget that identifies water supplies and
demands for identified groundwater basin subareas will enable the County to use its
water resources most efficiently.

Water Quantity and Quality Goals and Policies

Goals: To preserve the quantity and quality of water resources, in perpetuity, through out the
County.

Policy 3.1 Mohave County should cooperate with ADEQ, local water suppliers, and other
agencies to maintain a water budget that inventories the quantity and quality of the
County's water resources, identifies how those resources are being used, and
monitors commitments for future water use.

Policy 3.2 The County should support programs to monitor groundwater quality and well
levels.

Policy 3.3 Mohave County should encourage the efficient use of water resources through
educational efforts.

Policy 3.4 New water intensive uses such as golf courses and man-made lakes shall require
the use of treated effluent where and when available.

Policy 3.5 Mohave County will only approvepowerplants using "dry cooling" technology
when the aquifer is threatened by depletion or subsidence.

-38_
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Mohave County General Plan

Implementation Measures - Water Quantity/Quality (WQ)

wQ 1: Support efforts by utility providers, ADEQ, ADWR, USGS, and USBOR to
prepare and maintain a water budget for Mohave County and for individual
drainage basins. This water budget should provide information on
groundwater yields, contracts, and demands and changes in ground water
levels. Mohave County's role should include provision of information
available to the County and assistance in coordinating reports.

WQ2: When Area Plans or the General Plan are scheduled for review and update, the
latter conducted at least every ten years, a water budget shall be developed,
with the aid of the Arizona Department of Water Resources, to prevent the
mining or, in some cases, further mining of groundwater.

3 .  Natur a l  R esour ces

Mohave County's vast public and private lands are rich in natural resources that contribute to the
County's environmental health, economic welfare and less tangible elements of  the quality of  life.
The County's general topography, including the mountains and clif fs in the plateau region of  the
County, are shown in Exhibit V.3 .

Panoramic views of pristine mountains can be seen Moughout the County. These views, the
Colorado River, its tributaries and wetlands scattered throughout the County are resources that attract
tourists throughout the year. In addition to attracting people, the County's unique environments
provide habitat for a variety of species, including the species of special status listed in Exhibit V.4.
Continuing growth in Mohave County will benefit from actions to maintain the attractiveness of the
County's natural environment.

Thehillsides of Mohave County serve important aesthetic and environmental roles. Their aesthetic
appeal contributes to the quality of life that entices people to live in or visit the County. Hillsides
also provide habitat for a wealth of plant and animal species, some of which are rare, threatened or
endangered. The mountains receive most of the County's precipitation. Runoff from this
precipitation is absorbed by the alluvial soils in the washes leading out of the mountains, providing
most of the groundwater for the County's interior groundwater basins. The interface between
mountain slope and valley floor provides prime recharge areas Inappropriate development of
hillsides could result in erosion and siltation that could pose safety hazards, disturb recharge zones or
destroy sensitive habitats.

In spite of the arid climate of Mohave County, there are wetland areas that are subject to Federal
protection. These wetlands play important roles in providing habitat, filtering surface water and
recharging groundwater. The County does not currently have an inventory of wetlands. Known
wetlands include Topock Marsh, some areas adjacent to the County's rivers and miles of ephemeral
washes that have been identified in the BLM's Resource Management Plans. Development in
wetlands is regulated by the U.S. Corps of Engineers and EPA.

Because the County is home to several endangered species, their habitat is subject to the provisions of
the Federal Endangered Species Act. Jurisdictions nationwide have initiated habitat conservation
plans to clearly identify land that must be set aside for species preservation and land that may be
developed under the Act. in the absence o f such a plan, the U.S. Fish & Wildlife Service can review
development proposals on a site-specific basis to determine if they are subject to the Endangered
Species Act.

-39_
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When recorded return to:
Board of Supervisors
700 W. Beale Street
Kinsman, AZ 86401

INTERGOVERNMENTAL AGREEMENT
BETWEEN

MOHAVE COUNTY
AND

ARIZONA DEPARTMENT OF WATER RESOURCES

This Intergovernmental Agreement is entered into this day of , 200_,
between Mohave County, a political subdivision of the State of Arizona, and the State of
Arizona Department of Water Resources (ADWR) for the purpose of acceleratlmg certain
hydrological studies in the three (3) ground water basins located in Mohave County. The
request is authorized by A.R.S. § 11-952.

RECITALS

The ADWR initiated a study in October, 2005, to evaluate the three (3) water sheds
located in Mohave County: the Sacramento, Detrital, and Hualapai Basins. The study
was to be conducted and completed within a live (5) year period. The reference for die
Scope of Work and USGS contract is: U.S. Department of Interior U.S.'Geo1ogica1
Survey Joint Funding Agreement #06W4AZ03100 and attached Scope of Work for
USGS proposal for Rural Watershed Initiative, "Area 2 - Detrital, Hualapai, and
Sacramento Valleys, Northwestern, Arizona" Pages 35-49, (attached hereto) .

The ADWR, in response to the amount of proposed development 'm Mohave County,
desires to accelerate the study and achieve a completion date of approximately October,
2008.

Because funds are budgeted and allocated for a five (5) year study, it is necessary to
acquire additional resources to expedite the study and the ADWR has asked for Mohave
County's assistance.

The Mohave County Board of Supervisors believes it is in the best interest of the
residents of the County to facil itate the management and protection of our water
resources by contributing an amount of One Hundred Thousand Dollars ($l00,000.00) to
expedite the ADWR study.

///
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AGREEMENT \

In consideration of the mutual convents contained herein, Mohave County and ADWR
agree as follows:

2.

3.

4.

5.
6.

The duration of this Agreement shall be until October, 2008, or at such time
the study is completed by ADWR.
Upon execution of this Agreement, Mohave County agrees to provide an
amount of One Hundred Thousand Dollars ($l00,000.00) for the purpose of
assisting in die funding of the expedited study.
The ADWR agrees to use these monies to facilitate the completion of the
study in three (3) years randier than five (5) years and will provide written
status reports on the progress of the study at least every six (6) months during
the term of the Agreement.
ADWR agrees to provide Mohave County with a general accounting of how
these funds are actually used and that any unused funds will be returned to the
County..
No additional costs will be assessed to the County.
Upon completion of  the study, a copy wil l  be immediately prov ided to
Mohave County for their use and for public dissemination.
This Agreement is subject to termination pursuant to A.R.S. §38-51 l.

///

I
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USGS Information:
CC: 9571
TIN: 53-0196958
DUNS: 137882127
ALC: 14-08-0001
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u.s. Department of the Interior
u.s. Geological Survey

Join! Funding Agreement
FOR

WATER RESOURCES INVESTIGATIONS

Customer #1 A2004
Agreement #: 06W4AZ03100
Project #29671 C92
TIN #2 BG-6004791
DUNS: 804883924
Fixed Cost Agreement = Yes

THIS AGREEMENT is entered into as of the day provided in 2(c) below pursuant to 43, U.S.C.36c, 43 U.S.C. 50 and 43 U.S.C.
50b. by the U.S. GEOLOGICAL SURVEY, UNITED STATES DEPARTMENT OF THE INTERIOFI, party of the first pan. and by
the ARIZONA DEPARTMENT OF WATER RESOURCES. party of the second par[-

1. The parties hereto agree that subject to the availability of appropriations and in accordance with their respective
authorities there shall be maintained in cooperation for the regional groundwater flow modeling, some ongoing monitoring
of the Upper and Middle Verde River Watershed area and Coconino areas as described in the attached workplans,
hereinafter called the program .

2. The following amounts shall be contributed to cover all of the cost of the necessary field and analytical work directly related to
this program.

(a)

(b)

by the party of the first part during the period starting on the effective date provided
in 2 ( c)below to J u n e  3 0 , 2 0 0 7

$1 ,144,000.00 by the party of the second pan during the period starting on the effective date provided
in2(c)below to June 30 ,  2007

s 215,642.00

(c) This agreement will not become effective until filed with the Secretary of State.

a. The costs of this program may be paid by either party in conformity with the laws and regulation respectively governing
each party.

4. The field and analytical work pertaining to this program shall be under the direction of or subject to periodic review by
an authorized representative of the party of the first part.

5. The areas to be included in the program shall be determined by mutual agreement between the parties hereto or their
authorized representatives. The methods employed in the field and office shall be those adopted by the party of the first
part to insure the required standards of accuracy subject to modification by mutual agreement.

6. During the course of this program, all field and analytical work of either party pertaining to this program shall be open to
the inspection of the other party, and if the work is not being carried on in a mutually satisfactory manner, either party
may terminate this agreement upon 60 days written notice to the other party.

7. The original records resulting from this program will be deposited in the office of origin of those records. Upon request,
copies of Ute original records will be provided to the office of the other party.

8. The maps, records or reports resulting from this program shall be made available to the public as promptly as possible.
The maps, records or reports normally will be published by the party of the hist pan. However, the party of the second
part reserves the right to publish the results of this program and, if already published by the party of the first part shall,
upon request, be furnished by the party of the first pan. at cost. impressions suitable for purpose of reproduction similar
to that for which the oNgind copy was prepared. The maps, records or reports published by either party shall contain a
statement of the cooperative relations between the parties.

9. Billing for this agreement will be rendered ouarterlv. Payments of bills are due within 60 days after the billing date. If not paid
by the due date, interest will be charged at the current Treasury rate lot each 30 day period, or portion thereof, that the
payment is delayed beyond the due date. (31 USC 3717, Comptroller General File B-212222, August 23. 1988.).. :

El
.Il l
E ARIZ PAHTME WATER RESOURCES

By
Diréétor

By
(Signature and The)

By
Nl her, Director By

(Signature andTitle)
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MOHAVE COUNTY REQUEST FUR BOARD ACTION FORM

From: Pete Byers, Supervisor Districtl

Date: April 4, 2007

FORMAL ACTION U

CONSENT U

RESOLUTION D

OTHER

INFORMATION ONLY UBOS Meeting Date: April 16, 2007

SUMMARIZE THE ISSUE & DESIRED ACTION CLEARLY/ATTACH BACKUP MATERIAL:

Presentation by the Arizona Department of Water Resources (ADWR) on the status of the groundwater
study in the three basins, focusing on the AeroTEM and gravity surveys, and the water quality and isotopic
data collected to date.

Recommended Motion:

11 -----»-:'

County Attorney U

Reviewed and Approved By:

Personnel U Finance EI County Many

Board Action Taken:

No Action Taken I]

asrur

Approved as Requested U

Continued to

Disapproved U

D Approved with the following changes:

Acknowledgcd receipt and referred to
1-lr!

Filing Information and Retrieval
_ Filed Agreement _

Filed Yearly Correspondence
Filed Dedication
Filed Land Acquired
l.D. Resolution
Filed Other

Filed Bid
BOS Resolution
Filed Petition
Filed Land Sold
Filed Franchise
Filed improvement District

Date Routed:
.-.---Gunn -1.

Additional Information:

You are reminded that items for the agenda, along with complete backup, must be in the County Manages. s Office IO
days prior to Board Meeting.

Item No .

XC:

Qs9dql8éq 3_.
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WATER INTERCONNECTION AND S UP P LY AGREEMENT

/ (Mohave  County / Griffith  Ene rgy LLC)

This Water Interconnection and Supply Agreement (the "Agreement") is entered into by
and between Griffith Energy LLC, a Delaware limited liability company ("Griffith"), and the
County of Mohave, a political subdivision of the State of Arizona (the "County"), as of the
26th day of April, 1999.

The  pa rtie s  a gre e  a s  follows:

Section 1. Detailed Contract. This Agreement is one of the Detailed Contracts referred
to 'm that certain Memorandum of Understanding dated as of November 3, 1998, by and

between Griffith and the County (die "MOU") .

Section 2. Term. The term of this Agreement shall commence on the date first written
above and shall expire on the 50"' anniversary of the Interconnection Date as defined in

Section 4 below, unless sooner terminated as set forth herein. Griffith may terminate this
Agreement at any time by giving notice of termination to the County, if Griffith decides to
abandon the construction and operation of the Plant as defined below or to pennanendy
discontinue the operation of the Plant, and all of both parties' respective obligations

hereunder shall thereupon end except as specifically provided in Section 22 below. Griffith
shall give the County notice of any such abandonment at least 5 days prior to any public

notification or announcement of any decision by Griffith not to proceed with the construction
and operation of the Plant. For any termination related to the permanent shutdown of~the
Plant, Griffith shall endeavor to snake arrangements with die local retail electric provider or
other appropriate party(ies) so that electrical power from the Griffith Switchyard shall
continue ro be made available to serve the Water System as defined below, and Griffith shall
give the County at least 60 days prior notice of the permanent shutdown.

Section 3. Notice of interconnection. Interconnection of Griffith's nominal 650 MW
electric generating plant to be located near the Griffith Interchange at I~40 'm the County (the
"Plant") to the water supply system provided by the County from the Sacramento Valley
Aquifer (the "Water System Aquifer") pursuant to Section 11 of the Infrastructure `
Development Agreement of even date herewith between the County and Griffith (such
agreement, the "Infrastructure Agreement," and such water supply system, as modified and
expanded from time to time, the "Water System") shall be accomplished in accordance with
Griffith's construction schedule for the Plant. Griffith shall at all times keep the County
informed of the likely time frame within which Griffith needs the Plant connected to the
Water System. Griffith shall give the County an interconnection notice (the "Interconnection

1

Water 4/26/99

i

|
l MOHAVE-007



Notice") at least 90 days prior to the date by which Griffith needs to have the Plant
connected to the Water System. The County shall be obligated to have the Water System
ready for the connection of the Plant to the Water System and delivery of water to the Plant

Site property boundary no later than the Interconnection Date as defined in Section 4 below,

provided, however, that die Intercomiection Date cannot be earlier than the Guaranteed
Completion Date as defined in the Infrastructure Agreement. Griffith shall be responsible for
connecting the Plant to the Water System.

Section 4. Purchase of water by Griffith. The County agrees to provide Griffith, and
Griffith agrees to purchase from die County, all water required for the Plant, up to the
amount specified in Section 8(a) below, for 50 years from the date the Water System first is
connected to and delivers water to the Plant Site (the "Interconnection Date"); provided,
however, that in the event of an emergency during which insufficient water is available from
the Water System, Griffith may use other water supplies to satisfy M or part of the Plant's
needs at Griffith's sole expense. 4

S e ction 5. P rice  a nd billings  for wa te r.

a. Invoices and amounts. Commencing at the Interconnection Date, the County shall
invoice Griffith, and Griffith shall pay the County, for the Plant's water usage on a monthly
basis in amounts determined as set forth in this Section. Payment of each invoice shall be
due within dlirty (30) days after receipt of the invoice by Griffith. Griffith shall pay the
County Griffith's share of the costs of operation and maintenance of the Water System and
capital reserves, with Griffith's share of such costs calculated as ~4,800 gallons per minute
("rpm") divided by the Developed Capacity. The Developed Capacity consists, from time to

time, of die actual water output capacity of all wells then actually a part of, interconnected

with and used or useful in connection with the Water System or the physical capacity of die
main transmission pipelines to convey water, whichever is smaller. The initial Developed

Capacity is approximately 5,000 rpm, but the parties acknowledge that it may increase as
additional water users are connected to the Water System. The County shall include in the

monthly invoices and Griffith shall pay to the County all State of Arizona water use, sales,
transaction privilege, use and other such water supply taxes associated with the County's sale

to Griffith and Griffith's purchase from the County of the water for the Plant as may be in
effect from time to time during the term of this Agreement (collectively "Water Taxes") In

addition, if in the future the County adopts an excise tax or other such tax of general
applicability, it shall apply to water sales to Griffith under this Agreement.

b . Procedure for determining amount. The operation and maintenance cost shall be
reasonably estimated in advance by agreement of the County and Griffith for the first year or
partial year of operation. For each succeeding fiscal year of the County, it shall be based on
the prior fiscal year's actual costs plus or minus any reasonably anticipated differences in

operation, maintenance and reserve costs, and including an adjustment to reflect any
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overpayments or underpayments by Griffith as compared to the actual cost during the
previous f iscal year. Grif f ith's share of the County's costs shall be determined
simultaneously with the preparation of die annual budget of the County or of any
improvement district that is responsible for the Water System, and shall be charged to
Griffith in 12 equal monthly installments during the fiscal year, regardless of actual water
usage by the Plant during any particular month.

c. "Operation and maintenance" defined. "Operation and maintenance" costs
chargeable to Griffith consist of the costs of personnel, subcontractors, power, supplies,
replacement and spare parts, insurance, all other costs traditionally considered to be
operation and maintenance costs, and costs incurred to monitor the Water System Aquifer in
accordance with the requirements of Section 8 below, which monitoring costs shall include
die costs associated with drilling and providing the monitoring well in accordance with
Section 11 of the Infrastructure Agreement.

d. "Capital reserves" defined. "Capital reserves" chargeable to Griffith consist of all
reasonably prudent reserves necessary to provide for the repair and replacement of major
components of the Water System.

Section 6. Connection and other fees.

a. Griffith fees. The parties acknowledge that the water supply situation with respect to
Griffith is unique as compared to that of other existing and future water users. Among other
things, Griffith is developing substantial electric transmission infrastructure which is making
possible the development of the Water System and further economic development throughout
the Industrial Corridor and Mohave County. Griffith dierefore shall not be required to pay a
connection fee or odder fees related to the water supply for the Plant (except the Water
System usage fees and Water Taxes described in Section 5 above and except pursuant to
Section 8 below) .

b . Connection fees from other users. The parties acknowledge that Griffith has made
substantial contribution to Me development of the Water System pursuant to Section 11© of
the Infrastructure Agreement. The County shall, therefore, within sixty days after receipt of
any connection fee from a user of the Water System, pay to Griffith a proportionate share of
the connection fees paid by such new user, which proportionate share shall be based upon the
contribution towards the cost of the Water System made by each party to this Agreement. If
the County does not charge a new user a connection fee or if the County charges a new user
less than the County should have charged such user pursuant to a reasonable cost sharing
formula to be agreed upon in advance by the County and Griffith, after giving due
consideration to die connection fees charged by municipal or other governmental water
systems in the area, then the County shall nevertheless pay Griffith in accordance wide such
formula as if the County had charged the new user the full appropriate connection fee. The
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County's obligations to pay Griffith under this Subsection shall continue until all of the
excess capacity of the initial Water System is allocated to new users and shall thereupon
terminate. For purposes of this Section, excess capacity means that portion of the initial
capacity of the Water System above 4,000 rpm.

Section 7. Expansion of Water System. Griffith shall not be responsible or liable under
any circumstances or any provision of this Agreement for any or all capital costs related to
expansion of or improvements to the Water System related to service to other water users.

S e ction 8. Firs t priority wa te r rights.

a. Water supply assurance. For a period of 50 years commencing on the
Interconnection Date, the County shall be responsible for supplying 4,800 rpm of water to
the Plant on a first priority water usage rights basis and hereby assures that sufficient water
for the needs of the Plant up to a maximum amount of 4,800 rpm will be available to
Griffith on such basis from the then Developed Capacity of the Water System at all times
subject to diode provisions set forth in Section 8(c) below. This priority obligation of the
County exists even if there are other users of water from the Water System prior to die
Interconnection Date. This priority obligation is a contractual obligation, not a grant of
water rights, and if there is at any time insufficient water to supply all users of the Water
System, Griffith's right to receive water shall be superior to all other users.

b. Amount of assurance. The Griffith priority of 4,800 rpm includes the anticipated
Griffith peak demand plus the Griffith reserve. The parties acknowledge that the actual water
usage of the Plant on an average annual basis may be significantly less than set forth in this
Section but that Griffith needs to assure itself of having sufficient water reserve available at
all times should the Plant operate at levels exceeding Griffith's projections or 'm the event the
Water System is not capable of operating at expected levels .

c. Water assurance and provision limitations. Griffith acknowledges that the County's
assurance under this Section and the County's obligations under Section 4 of this Agreement
extend solely to water available from the Water System Aquifer, as delivered to the Plant
through the Water System, and that the County is not responsible for a failure to meet this
assurance or the County's obligations under Section 4 of dies Agreement if its failure is due
to insufficient water being available in the Water System Aquifer, as delivered through the
Water System.

d. County to protect Water System Aquifer. The parties acknowledge that all
hydrological studies of the Sacramento Valley Aquifer, including the 1994 Arizona
Department of Water Resources study, indicate that the aquifer can adequately supply
Griffith's use of water and water for significant additional development of the area.
However, the parties also acknowledge that it is critical to Griftidl's decision to site the Plant
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in the Mohave County 1-40 Industrial Corridor (the "Industrial Corridor") dirt Griffith is
assured of a reliable, economic water supply throughout the expected life of the Plant, and
that the siring of the Plant 'm the Industrial Corridor can be expected to stimulate growth and
development of additional uses of water from the aquifer by others. The County therefore
agrees to take such reasonable measures as it has the power to take under applicable laws in
effect from time to time during the tern of this Agreement to ensure that there is at all times
sufficient water for Griffith's use, up to a maximum amount of water of 4,800 rpm, in the
Water System Aquifer from the Water System. Such measures may include, but are not
limited to, any or all of the following to the extent permitted by law and with respect to the
portion of the Water System Aquifer within Mohave County: (i) maintaining an ongoing
planning effort to monitor die projected development of water use from the Water System
Aquifer and the status of the Water System Aquifer with the use of one or more monitoring
wells, with the participation of Griffith and other interested parties, so that appropriate
strategies for protection of the water supply can be devised over time as circumstances
change; (ii) cooperating with state and local jurisdictions to protect the water supply; and (iii)
requiring newly developed industrial and commercial properties within the geographic area
served by the Water System to connect to the Water System. The County agrees to meet its
priority assurance obligation to Griffith by whatever means the County may from time to
time choose to employ, and nothing in this Section requires the County to exercise any of its
governmental Powers in any particular fashion in any particular situation. Moreover,
anything to the contrary in this Agreement notwithstanding, the County's liability and
Griffith's remedy for any default by the County of the County's obligations under dies
Subsection 8(d) shall be limited to the remedies set forth in Subsection 8(e) below, and
Griffith shall not be entitled to recover any incidental, consequential, or other damages from
die County for such a default.

e. Shortage of water. Should there be insufficient water in the Water System Aquifer,
as delivered through Me Water System, for the Plarlt's purposes at any time, Griffith and the
County shall cooperate to resolve the shortage. If Griffith wants to continue having water
supplied by die County to Griffith for future use for the Plant (which determination may be
based on the cost of the new water supply and other relevant factors), then Griffith shall give
notice thereof to the County, the County shall develop or connect the Plant and/or the Water
System to additional water supplies, all of each parties' respective obligations under this
Agreement shall continue and shall automatically extend to such additional water supplies,
and the provisions set forth below in this Subsection shall apply. Such additional water
supplies shall be from the Water System Aquifer; provided, however, that if additional water
from the Water System Aquifer is not available or if one or more alterative sources of
water are available and are more cost effective for Plant purposes than is water from the
Water System Aquifer, then such alternative source(s) may be utilized. If the shortage is not
caused by the County's failure to meet its obligations hereunder, then it is not a default of
the County under this Agreement and Griffith shall pay, proportionately with all other users
who may benefit therefrom, a fair share of the capital cost of developing or connecting the
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Plant or the Water System to additional water supplies. To the extent the shortage is caused
by the County's failure to meet any of its obligations hereunder, it is a default of the County
under this Agreement and the County shall bear the direct costs of developing or connecting
the Plant or the Water System to such additional water supplies at pressure and quality
comparable to historical deliveries to the Plant.

Section 9. Operation and maintenance of Water System. The County shall at all times
operate and maintain the Water System in a manner that meets all County obligations under
this Agreement. The County shall give Griffith access to all wells that are a part of die
Water System and any other County owned and operated wells in the Water System Aquifer,
including any monitoring wells, so that Griffith can perfonn, at Griffith's sole expense, the
aquifer and subsidence monitoring and reporting required of Griffith in the Arizona
Corporation Commission's Certificate of Environmental Compatibility with respect to
Griffith, and shall promptly provide Griffith with all data obtained by the County that is
relevant to such monitoring and reporting.

Section 10. Water pressure and quality. The County shall design, operate and maintain
the Water System to provide at all times a sufficient minimum pressure to deliver 30 pounds
per square inch gauge of water at die interconnection point at die property boundary of the
Plant Site depicted in Exhibit B attached hereto at a flow rate of 4,000 rpm, referenced to an
elevation of 2,490 feet. Without limiting the foregoing water pressure obligation, the County
shall give Griffith at least 90 days prior notice of any change in the Water System of which
the County has knowledge that would or may affect the water pressure or water quality at the
Plant Site, provided, however, Mat if the County cannot reasonably give Griffith such 90
days advance notice due to the unexpected nature of any such change, the County,
nonedmeless, shall give Griffith as many days prior notice of the change as reasonably
possible.

Section 11. Use of improvement district(s) by Countv. The parties acknowledge that the
Plant Site is located within the Golden Valley Improvement District No. 2. Griffith shall not
object to the creation of one or more other improvement districts, nor the inclusion of the
Plant Site therein, if desired by the County in connection wide the operation and maintenance
of the Water System. Griffith's Plant Site shall be a member of any such improvement
district, except that the Plant Site shall not be subject to any improvement district taxes ,
assessments, or other fees or charges that adversely affect the economic terms or effect of
this Agreement for Griffith; without limiting the generality of the foregoing, no such district
shall impose on Griffith or the Plant Site any cost that aNs Agreement contemplates shall be
borne by the County or others, but a district may be used to collect obligations of Griffith
under Mis Agreement. The County shall require all such districts to join in all of the
relevant obligations hereunder in writing and all such districts shall be jointly and severally
responsible along with the County to carry out such obligations, subject to any election or
other conditions precedent required by applicable law. Any utilization of a district shall not
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in any way relieve the County of any of its obligations hereunder, nor change the economic
terms or effect of this Agreement. Griffith shall be entitled to approve, in advance, the
instrument by which any such district joins in the County's obligations under dlis Agreement,

such approval not to be unreasonably withheld or delayed.

S e ction 12. Defaults  and Remedies.

a. Remedies of the County for Griffith default. If Griffith is at any time in default of
any of its payment obligations hereunder, it shall be subject to an action for damages,
including incidental and consequential damages related thereto. In addition, if the payment
default exists with respect to the County's monthly invoices to Griffith for water service to
the Plant, the County may disconnect water service to the Plant in accordance with the

County's standard mies, if any, relating to such water service disconnections, provided,
however, that no disconnection may be made sooner than 30 days after Griffith's receipt of a
notice of disconnection from the County or such longer notice as is required by any standard
rule of the County and My if Griffith fails to pay the overdue amount in full within the
notice period, including the County's standard interest and penalties for water service.

b. Remedies of Griffith for County default. If eidier party believes in good faith, at

any time, that the County is in default of any of its obligations hereunder, then such party
shall immediately notify die other party and the parties shall, as soon as possible, discuss

possible solutions and the County shall promptly commence and diligently pursue an
appropriate cure to completion within the shortest reasonable time frame possible. If the
County is at any time in default of any of its obligations hereunder with respect to delivery
of water to the Plant and such default does or may imminently result in insufficient water
being made available to the Plant, then Griffith shall have the right, following discussions
with the County and upon at least five days prior written notice to the County, to

immediately remedy any and all such defaults in any manner deemed reasonable by Griffith,
provided, however, that all such determinations by Griffith shall be made in accordance with

Prudent Water Utility Practices as set forth below. Griffith's right to cure shall continue until
the County has fully cured all such defaults. In such circumstances, Griffith shall have all
rights and Powers needed to restore and assure the delivery of adequate water to the Plant
and Griffith and the County shall cooperate in the exercise of same. The County shall

reimburse Griffith for all reasonable actual costs thereby incurred by Griffith within 60 days

of receipt of Griffith's periodic invoices therefor, and if there is a dispute about the amount
of any such invoice, Me County shall nevertheless timely pay the full amount of such invoice

to Griffith and may then seek reimbursement through the dispute resolution procedures set
forth in this Agreement. Except as otherwise specifically set forth in this Agreement, with
respect to any default of the County under this Agreement, Griffith shall also be entitled to
do any one or more of the following: (i) seek alternative water supplies, (ii) seek damages
from Me County, including incidental and consequential damages; and (iii) obtain specific

enforcement of any or all of the County's obligations hereunder. It shall not be deemed a
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default of the County if the Water System becomes temporarily disabled due to an event of
Force Majeure as defined in Section 25 below; provided that the County promptly
commences and diligently pursues appropriate repairs to completion within the shortest
reasonable time frame possible; and provided further that, among other dyings, it shall be
deemed the fault of the County if a temporary disabling of the Water System is caused by or
relates to a failure of the County to properly operate or maintain the Water System.

c. Prudent Water Utility Practices defined. "Prudent Water Utility Practices" means
die practices, methods, and acts engaged in or approved by a significant portion of the water
utility industry in the State of Arizona during the relevant time period, or the practices,
methods, and acts dirt, in the exercise of reasonable judgment in the light of the facts known
at the time the decision was or is to be made, could have been expected to accomplish the
desired result at a reasonable cost, reliability, safety, and expedition. Prudent Water Utility
Practices does not require the use of the optimum practice, method or act, but only requires
the use of acceptable and reasonable practices, methods or acts generally accepted in the
State of Arizona.

d. Additional remedies of both parties. Except as otherwise set forth in this
Agreement, in addition to their respective rights and remedies under the above provisions of
this Section, each party shall also have all such additional rights and remedies as may be
available to such party under this Agreement or applicable law. All remedies shall be
cumulative and not exclusive.

Section 13. Applicable law. This Agreement shall be governed by and interpreted in
accordance with the laws of the State of Arizona. Any disputes hereunder shall be resolved
in accordance wide Exhibit A, Dispute Resolution.

Section 14. No public util ity. Nothing 'm this Agreement shall make Griffith a public
service corporation or other entity subject to Me jurisdiction of the Arizona Corporation
Commission (the "ACC"). In die event that Griffith is adjudicated to be a public service
corporation or other entity subject to the jurisdiction of the ACC, the parties agree to
renegotiate the rems of this Agreement in good faith so as to preserve to the maximum
extent possible the economic effect of this Agreement while preventing Griffith from being
an entity regulated by the ACC.

Section 15. Confidentiality. The County agrees to protect, to the extent permitted by
law, the confidentiality of any proprietary information, trade secrets, other sensitive materials
or confidential information of Griffith made available to the County prior to or during the
term of this Agreement, provided that Griffith has clearly identified any such item as being
confidential and not subject to release and so advised the County in writing of such
confidentiality prior to any release of such item by the County. The County shall not issue
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any press releases or any other public relations materials about Griffith's or the Plant's
business related matters without the prior written approval of Griffith.

Section 16. Attorney's fees. In the event any legal proceedings, including arbitration,
are instituted with respect to this Agreement, the substantially prevailing party shall be
entitled, among other remedies, to recover reimbursement for their reasonable attorney's
fees, court costs and other related expenses incurred in connection therewith.

Section 17. Agreement of parties. This Agreement, togedier with the Properly Tax
legislation Agreement of even date herewith between the parties (the "Tax Agreement") and
die IMrastrucmre Agreement, constitutes the entire agreement of the parties with respect to
the subject matter hereof and supersedes all provisions of the MOU with respect to the same
subject matter. This Agreement may not be modified or rescinded except in writing signed
by both parties, and any attempted oral modification shall be void.

Section 18. No third party beneficiaries. There are no third party beneficiaries of this
Agreement, and no third party shall be enticed to claim any right or interest under or by
reason of this Agreement or to enforce any provision of this Agreement.

Section 19. Notices. All notices under this Agreement shall be in writing or by
facsimile and sM be effective on the earlier of (i) the date when delivered in care of the
address of such party set forth in this Agreement or the facsimile number so set forth or (ii)
the date which is 3 days after mailing, postage prepaid, by certified or registered mail, return
receipt requested, to such address. Each party may change their address or facsimile number
by giving notice to the other party.

Section 20. Additional acts. Each party shall do all such things and execute and
deliver such other documents and instruments as may be reasonably necessary to effectuate
this Agreement.

Section 21. Assignments: binding nature. This Agreement shall be binding upon and
inure to the benefit of the parties hereto and their respective permitted successors in interest
and assigns, but in no event shall a party be relieved of its obligations hereunder without the
express written consent of die other party. Griffith may freely assign its rights and interests
under this Agreement, but only as part of a transfer of an interest in Griffith's electrical
generating station project or for financing purposes in any way related to such project.
Griffith shall notify the County a reasonable time in advance of any contemplated assignment
and shall provide the County a copy of the assignment instrument within 10 days after any
such assignment. The County shall not assign any of its rights and interests herein except as
specifically permitted with respect to jointer of an improvement district in certain of die
provisions of this Agreement. Except as specifically permitted herein, any purported
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assignment or transfer of all or any pan of cither party's rights in or interest under this
Agreement shall be void.

Section 22. Survival. The provisions of Sections 2, 15 and this Section shall survive
the expiration or termination, for any reason, of this Agreement.

Section 23. Severability. In the event any provision of this Agreement is declared to
be unenforceable by a court of competent jurisdiction, the remaining provisions of this
Agreement shall remain in full force and effect and the parties shall renegotiate the terms of
this Agreement in good faith so as to preserve to the maximum extent possible the benefits
and burdens intended to be accorded each party under dis Agreement.

Section 24. Expenses of Negotiation. Each party agrees to bear its own expenses
incurred in connection with negotiating and executing this Agreement.

Section 25. Force majeure. Neither party shall be liable for failure to carry out any
of its obligations under this Agreement if such failure is caused by Force Majeure. A party
rendered unable to fulfill any obligation under this Agreement by Force Majeure must make
reasonable efforts to remove the inability in the shortest reasonable time consistent with
commercial practicability, and shall notify die other party in writing of such inability and the
cause thereof within forty-eight (48) hours of the commencement thereof, of all efforts made
to remove the inability, and of the time when the inability is removed. The time for
completion of each delayed obligation shall be adjusted as necessary and agreed upon
between the parties..

"Force Majeure" means any cause beyond the control of the party affected, and which
the party affected is unable to overcome by reasonable efforts, including without limitation,
acts of God, fire, flood, landslide, lightning, earthquake, hurricane, tornado, storm, freeze,
volcanic eruption, blight, famine, epidemic or quarantine, casualty, war, invasion, civil
disturbance, explosion, or acts of public enemies.

Section 26. Additional Detailed Contracts. The parties agree that they will from time
to time negotiate in good faith such additional Detailed Contracts as may be or become
necessary or desirable to implement the intent of this Agreement, the Infrastructure
Agreement or the Tax Agreement.

Section 27. Conditions to County's water interconnection and supply obligations .
The County's obligations set forth in this Agreement are expressly conditioned upon and
subject to all federal, state and local permits, consents, certificates and other authorizations
("County Permits"). The County agrees that it will make all reasonable efforts to timely
obtain the County Permits .

10
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Section 28. Authorization. This Agreement becomes effective only after approval by
the Board of Supervisors of the County and the board of managers of Griffith, and after
being duly executed on behalf of each of the parties. Each party represents and warrants to
the other party that this Agreement has been duly authorized, executed and delivered, that the
person signing this Agreement on behalf of such party has full authority and power to do so,
and flat this Agreement is binding on such party in accordance with its terms. Each party
further represents and warrants to the other party that such party has the full power and
authority to enter into Mis Agreement and to perform all of such party's obligations
hereunder pursuant to applicable laws in effect as of the date of this Agreement. Among
other provisions of law, the Board of Supervisors of the County has authority to engage in
economic development activities such as those contemplated herein pursuant to A.R.S.
Sections 11-251 et seq., 11-254 and 11-254.04.

Section 29. A.R.S. Section 38-511.
A.R.S. Section 38-511.

This Agreement is  subject to the  provisions of

IN WITNESS WHEREOF, and intending to be bound hereby, the parties have
executed this Water Interconnection and Supply Agreement as of the date first written above.

COUNTY OF MOHAVE,
a  politica l subdivision cy the  Sta te  of Arizona

_ v
By:
Its :

GRIFFITH ENERGY LLC,
a Delaware limited liability company

I ts: V»lre t !

Address for notices :

Griffith Energy LLC
11350 Random Hills Rd., Suite 400
Fairfax, Virginia 22030
Attn: Executive Director

Mohave County Manager
809 East Beale
Kinsman, Arizona 86402-7000

telephone 703-293-2600
facsimile 703.293-2659

telephone 520-753-0729
facsimile 520-753-0732
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EXHIBIT A
DISPUTE RESOLUTION PROCEDURE

A. In the event of any disputes between the parties under this Agreement, such
disputes shall be settled if possible by friendly negotiation. If settlement cannot be reached by-
negotiation through senior representatives of the parties, then the dispute shall be finally settled
by arbitration.

Each party shall have the right by giving notice to the other party to refer the dispute or
controversy to arbitration at any time without recourse to common or commercial courts .

The notice shall identify the name and the address of the arbitrator appointed by the party
giving notice and the points of dispute. Within thirty (30) days after receipt of such notice, the
other party shall give notice to the first party of the appointment and name and address of the
second arbitrator. The two arbitrators so appointed shall appoint a third arbitrator within sixty
(60) days after the appointment of the second arbitrator. If the other party fails to appoint the
second arbitrator within thirty (30) days after receipt of notice of the appointment of the first
arbitrator, or if the two arbitrators appointed by the parties fail to appoint a third arbitrator
within sixty (60) days after the appointment of the second arbitrator, the American Arbitration
Association (AAA) shall have the power, on request of any party, to make the appointments
which have not been made. The seat of arbitration shall be in Phoenix, Arizona, U.S.A. The
arbitration shall be conducted in accordance with die Commercial Rules of the AAA in effect
at that time, except that in the event of any conflict between those Commercial Rules and this
Exhibit, the provisions of this Agreement shall govern. In arriving at their decision, the
arbitrators shall consider the pertinent facts and circumstances arid be guided by the terms and
conditions of this Agreement, and if a solution is not found in the terms of this Agreement, die
arbitrators shall apply the provisions of the law of the State of Arizona, U.S.A., excluding its
conflict of law rules. The written decision of the arbitrators shall be made by majority vote,
shall contain the reasons for the decision and shall be final and binding upon the parties.

i
i
I

Neither party shall seek recourse to a court of law or other authority to appeal for review
of the arbitration decision, unless fraud is involved in such decision. Reasonable expenses of
the arbitration shall be paid as the arbitrators determine. All claims which the parties have
against each other under dies Agreement at the time of the demand for arbitration shall be
consolidated and tried in the same proceeding on the demand of either party, if the arbitrators
agree that such consolidation is feasible. For all purposes an arbitration award shall be
considered to be legally binding when it has been issued pursuant to the procedure set forth in
this Exhibit. The arbitral award, if any, shall be enforceable in any court of competent
jurisdiction. When the arbitralaward is in settlement of a disputed item concerning which costs
has been shared proportionally or paid by one party per this Agreement, the parties shall be
entitled to claim, and the arbitrators shall award, interest on such costs required to be
reimbursed by one party to the other party from the date payments (by die party ultimately found
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to be not responsible therefore) for the specific items were made to the date the payment of
reimbursement therefor is made ro such initially paying party. Interest on these costs shall
accrue at a fluctuating rate per annum equal to the prime rate of the Wells Fargo Bank (or its
successor) which is 'm ef fect during the time in question plus two percent (2 %). The
substantially prevailing party in any arbitration proceeding shall be awarded their reasonable
attorneys' fees, arbitration costs~ and other related expenses incurred in connection therewith.

B. If a dispute also involves a third party, the parties agree to use their best efforts
to cause the third party to abide by the arbitration provisions set forth herein.

13
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REVISED AND RESTATED

WATER INTERCONNECTION AND SUPPLY AGREEMENT

(Mohave County / Griffith Energy LLC)

Thi.s Revised and Restated Water Interconnection and Supply Agreement (the "Agreement")
is entered into by and between Griffith Energy LLC, a Delawarelimited liability company
("Griffith"), and the County of Mohave, a political subdivision of the State of Arizona (the
"County"), as of the 4m day of September, 2007 (the "Effective Date").

Recitals

A. On April 26, 1999 the parties entered into a Water Interconnection and Supply Agreement
("Agreement") under which, among other things, the County agreed to supply certain quantities
of water to Griflfith's nominal 600 M W electric generating plant located near the Griffith
Interchange at 1-40, in Mohave County (the "Plant")

B. Pursuant to the Agreement, the County operates an existing CoUnty-owned water system that
currently serves the water needs of the Plant as well as other water customers of the County..

C. Griffith wishes to use a portion of the water available under the Agreement to provide water
to a new electric generating plant located adjacent to the Plant and owned by Northern Arizona
Energy, LLC, a Delaware Limited Liability Company ("NAE"). The new electric generating
plant, the Northern Arizona Energy Project ("NAEP") will consist of four (4) simple cycle
combustion turbine generators having a combined generating capacity of 175 megawatts.

D. Griffith and the County therefore have agreed to amend and restate this Agreement in its
entirety to reflect modified water supply terms and conditions for the Plant, and coincident with
execution of this Agreement, the County has agreed to execute a separate water supply agreement
for the benefit of NAEP (the "NAE Agreement") attached hereto as Exhibit B.

E. Pursuant to this Agreement, Griffith has agreed to reduce its contract capacity entitlement to
4,350 gallons per minute (rpm), thereby making available to the County 150 rpm of presently
uncontracted capacity for the benefit of other potential future water customers. Griffith's 4,350
rpm contract capacity represents a 450 rpm reduction from the original Griffith contract capacity
of 4,800 rpm. When the County and NAE execute the water delivery agreement for NAEP, the
Addendum attached hereto as Exhibit C (the "NAEP Addendum") will be executed by the County
and Griffith whereby Griffith will further reduce its contract capacity to 3900 rpm, thereby
making available 450 rpm to NAE for the water requirement of the NAEP. Griffith has also
agreed to bear the financial obligations set forth in Section 6. l .1 of this Agreement as allocable to
(i) the 150 rpm of presently uncontracted capacity unless and until such capacity is requested for
contracting by the County, and (ii) the 750 rpm of capacity being retained in the system to ensure
reliable water delivery services to all of the water customers.

F. Given the benefit to the County of (i) the limitation of County liability under this Agreement,
(ii) the reduced water capacity allocation to the two generating plants and (iii) the resulting
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availability of an additional 150 rpm of capacity for use by potential new water customers, the
County will cooperate with Griffith and NAE and will not oppose NAE in the permitting and
regulatory processes for the NAEP as further provided in Section 28.

Section 1. Definitions.

1.1 Available Water Svstem Production Capacitv shall mean the gallons per minute of
actual productioncapacity of the Water System.

1.2 Capital Reserves/ Replacement Accountshall mean the cash reserves reasonably
necessary to provide for the repair and replacement costs of major components of the Water
System, including but not limited to spare parts and modiilcations to Water System components,
but expressly excludes any reimbursement of prior County capital expenditures for the Water
System.

1.3 Griffith Maximum Contract Capacitv shall mean four thousand, three hundred and fifty
gallons per minute (4,350 rpm), subject to reduction to 3,900 rpm pursuant to the NAEP
Addendum.

1.4 Operation and Maintenance Costs shall mean the direct costs of personnel,
administration, engineering, testing, tools, equipment, labor, materials, subcontractors, electric
power, supplies, replacement, spare parts, insurance and all other direct costs and expenses
required and incurred to operate and maintain the Water System, but shall not include any
allocation of County general administrative overhead costs or any reimbursement of prior County
capital expenditures for the Water System.

1.5 Prudent Water Utilitv Practices shall mean the practices, methods, and acts engaged in
or approved by a significant portion of the water utility industry in the State of Arizona during the
relevant time period, or the practices, methods, and acts that, in the exercise of reasonable
judgment in the light of the facts known at the time the decision was or is to be made, could have
been expected to accomplish the desired result of managing, operating, and maintaining the Water
System at a reasonable cost, reliability, safety, and expedition. Prudent Water Utility Practices
does not require the use of the optimum practice, method or act, but only requires the use of
acceptable and reasonable practices, methods or acts generally accepted iii the State of Arizona.

i

i

1.6 Water Svstem shall mean, collectively, the existing six (6) developed operating wells, the
monitoring well, the water delivery system and the stooge system owned and operated by the
County in the Sacramento Valley, all as further described on Exhibit A.

1.7 Water Svstem Aquifer shall mean the Sacramento Valley aquifer accessible south of
Oat ran Road.

1.8 Water Svstem Capacitv shall mean the total production capacity of the Water System,
nominally rated at five thousand, seven hundred and fifty (5,750) gallons per minute for purposes
of this Agreement.

Section 2. Term. The term of this Agreement shall commence on the Effective Date and
shall expire on December 31, 2049. Griffith may terminate this Agreement at any time by giving
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at least six (6) months written notice of termination to the County. The parties agree to negotiate
in good faith any water supply requirements of the Plant after the expiration of this Agreement.

Section 3. Water Supplv. For the term of this Agreement, die County agrees to use its best
efforts to deliver from the Water System to Griffith, all pursuant to the other terms set forth in this
Agreement, the full water requirement of the Plant up to the Griffith Maximum Contract Capacity
on a first priority basis as against all other customers on the Water System. At any time, Griffith
may, at Griffith's sole expense, develop and use other water supplies and water delivery services,
including the development of new production wells in the Water System Aquifer, if necessary to
satisfy all or part of the Plant's needs, provided however, that this sentence shall not be construed
to diminish Griffith's payment obligations, the County's delivery obligation or other obligations
under this Agreement with respect to the Water System.

Section 4. Insufficient Available Water Svstem Production Capacity.

4.1. Curtailment Priority. In the event that for any reason the production capacity of the
Water System is less than the total customer demand on the Water System from time to time, then
(except as otherwise provided with respect to NAEP in the NAE Agreement) the water supply
from the Water System to the other non-Griffith customers shall be reduced until the Available
Water System Capacity and the Water System customer demand are in balance. In no event shall
the supply to the Griffith Plant be interrupted or curtailed until all other customer demand being
served from the Available Water System Production Capacity has been curtailed or eliminated as
necessary to fulfill Griffith's fill priority requirement.

4.2. Emergency Water Supply. In the event that for any reason the Available Water
System Production Capacity is less than the full water requirement of the Plant, then under such
emergency conditions the County shall use reasonable efforts, consistent with the County's other
contractual service obligations to other water users, to supply Griffith any such shortfall of water
from any other well(s) or water delivery system(s) that may be owned or operated by the County,
if any, until the Water System is restored to its full capacity. Griffith shall reimburse the County
for all costs incurred to provide such emergency water supply. Reciprocally, any excess
Available Water System Production Capacity not required for Griffith, NAEP or other Water
System customers may be utilized by the County to provide temporary emergency water service
to other County water customers, if any, on the same terms and conditions as applied to
emergency service for Griffith, including cost reimbursement obligations.

Section 5. Water Svstem Capacitv

5.1. Confirming Water System Capacity For purposes of this Agreement, the Water
System Capacity has been established to be 5750 gallons per minute. However, given the limited
operating hours to date on the sixth well, which was developed by the County on well site number
9 (the "Sixth Well"), and the lack of any history of sustained concurrent pumping of all of the
Water System wells, it is agreed that within 90 days of the Effective Date of this Agreement, the
County will perform a pump test on the Sixth Well to confirm that it can reliably produce a
minimum of 750 rpm and to determine any improvements that may be required to ensure such
minimum pumping capacity. If the need for capital improvements to the Sixth Well is indicated
by such testing, then the required improvements shall be undertaken by the County using funds
from the Capital Reserves/Replacement Account..
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5.2. Limitation on Water System Capacity Commitments The County agrees that
through the term of this Agreement any new or additional contract capacity commitments from
the Water System to third party water users (other than NAE) will be strictly limited to 150 rpm
in the aggregate, which is the amount released by Griffith to be held as uncontracted capacity in
the Water System until the County requests it for contracting. The parties acknowledge that this
express limitation and the release of such capacity from Griffith for the benefit of the County and
third parties are partial consideration for this Agreement and the NAEP Agreement.

5.3. Additional Production The Parties acknowledge and agree that the County is under
no obligation to develop additional production wells or expand the production capability of the
Water System, other than if mutually agreed upon in order to maintain the existing Water System
Capacity. If, however, independent of this Agreement, the County develops or assumes from
third parties the ownership and/or operation of additional well(s) and production capacity, then in
order to ensure the integrity of the Water System and the County's ability to perform its
obligations under this Agreement, the following shall apply: (1) If such additional well(s) are
drilled within two miles of the Water System's existing wells, then the County shall integrate
such additional well(s) with the Water System in accordance with Prudent Water Utility Practice,
if (i) the County believes in its reasonable discretion that interconnection is feasible and will be
beneficial to the operation of the Water System and the additional well(s), and (ii) the integration
is acceptable to any third parties having rights to the additional we1l(s); and (2) If such additional
well(s) are drilled beyond two miles of the Water System's existing wells, then the County may,
at the County's discretion, integrate such well(s) with the Water System. In no event shall the
rights of Griffith extend beyond the Water System as defined herein, except as may be provided
in other provisions of this Agreement or in subsequent reciprocity agreements.

Section 6. Invoices. Pavments and Reporting

6.1. Invoices. The County shall invoice Griffith, and Griffith shall pay the County, for the
Plant's water usage on a monthly basis in amounts determined as set forth in this Section.
Payment of each invoice shall be due within thirty (30) days after receipt of the invoice by
Griffith.

6.1.1 Griffith's share of the Operation and Maintenance Cost of the Water System and
obligation to replenish the Capital Reserves/Replacement Account shall be calculated as follows:

Griffith Maximum Contract Capacity + Water System uncontracted capacity* /
Water System Capacity

Example:

Month I Operation and Maintenance Cost = $10,000
Month 1 Capital Reserves/Replacement Account replenishment = $700

4,350
900*

Griffith Maximum Contract Capacity
Water System uncontracted capacity*
Total capacity charged to Griffith = 5,250
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Water System Capacity =

5250 / 5750 = 0.913 (91 .3%)

5,750

Griffith's share of Operation and Maintenance Cost would be 91 .3% of $10,000 or
$9,130, and Griffith's share of the Capital Reserves/Replacement Account
replenishment obligation would be 91 .3% of $700, or $639

*If, when and to the extent that the County enters into contract(s) for any of the 150
rpm of capacity released by Griffith and available for fume County contracting, then
Griffith's payment obligation attributable to Water System uncontracted capacity shall
be reduced accordingly, pro rata.

6.1.2 The County shall include in the monthly invoices and Griffith shall pay to the
County all State of Arizona water use, sales, transaction privilege, use and other such water
supply taxes associated with the County's provision of water delivery services for the Plant as
may be actually assessed to the County by, and paid by the County to, the Arizona Department of
Revenue or other duly authorized taxing authority on account of such services under laws and
regulations in effect from time to time during the term of this Agreement. In addition, if in the
future the Count adopts an excise tax or other such tax of general applicability to such services, it
shall apply to water delivery to Griffith under this Agreement. When accounting for and
invoicing Griffith for taxes due, the County shall not apply a tax charge to Griffith greater than
the tax liability actually owed and paid by the County to the taxing authorities.

6.1.3 The County will invoice Griffith annually no later than March 1 for payment due on
April IS in accordance with the following schedule:

April l, 2008 $10,000
April 1, 2009 50,000
April 1, 2010 40,000
April l, 2011 40,000

This provision does not create a new obligation of Griffith to the County, but is embodied in this
Agreement solely to affirm Griffith's continuing obligation to make such payments to the County,
notwithstanding that the First Revised Implementation Agreement dated October 16, 2000,
between the Parties, on which such obligation is based, is integrated in and superseded by this
Agreement.

6.2. Procedure for Determining Amount.

6.2.1 Budgets and Payments The Operation and Maintenance Cost and Capital
Reserve/Replacement Cost Budget for the Water System (the "Budgets") for Fiscal year July 1,
2007 to June 30, 2008 are included as Appendix 1. For each succeeding year, the annual Budgets
shall be established in accordance with the budget process set forth in Section 6.2.2 and shall be
based on theprior year's actual costs plus or minus any reasonably anticipated differences in
Operation and Maintenance Costs and Capital Reserve/Replacement, and including adjustments
to reconcile any overpayments or underpayments by Griffith as compared to the actual cash
expenditures during the previous fiscal year. Griffith's share of the Approved Budgets shall be
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charged to Griffith in 12 equa l monthly ins ta llments  during the  following yea r, rega rdless  of
actua l wa te r usage  by the  P lant during any particula r month. Any adjustment from the  prior fisca l
year reconcilia tion sha ll be  applied to the  monthly invoices beginning with the  month a lte r the
County has  closed the  prior yea r's  accounting books (typica lly the  end of August) and will be
applied in equa l insta llments for the  remaining months of tha t fisca l year.

6.2.2 Budget Consultation No later than May 1 of each year, the County shall provide
the Budgets to Griffith and shall hold a Budget consultation meeting with Griffith representatives
within 30 days of issuance of the Budgets. The Parties will in good faidi, jointly review and
examine all components of the Budgets, and the County will give due consideration to the
integration of Griflfith's comments and recommendations into the final Budgets to be submitted to
the Mohave County Board of Supervisors for approval by August of each year.

6.3. Reporting. The County and Griffith mutually agree to promptly provide upon
request by the other party, all data, engineering evaluations and reports specific to the Water
System obtained by the County and/or Griffith during Water System operations and groundwater
monitoring. In addition, the County shall provide to Griffith a quarterly report that will include, at
a minimum, the following information:

6.3.1 An executive summary of the operations and maintenance of the Water System
during the prior quarter,

6.3.2 A description of all maintenance activities that were performed on the Water System
during the prior quarter,

6.3.3 A description of the performance of each well and any outages that were
experienced during the prior quarter, including cause, outage duration and remedy,

6.3.4 A cash flow statement for each of the accounts used to manage the cash activities for
Operations and Maintenance Costs and the Capital Reserve/Replacement Account for the Water
System, including beginning balance, payments from customers, expenditures on the Water
System and ending balance for the quarter. The cash balance as of June 30, 2007 of each account
is presented in Appendix 2.

6.4. Water System Funds Management.

6.4.1 Cash Management Cash for the Operations and Maintenance account and the
Capital Reserve/Replacement account shall be managed in separate fund accounts and shall not be
commingled with any other County cash accounts. Interest earned on such fund accounts shall
accrue to the benefit the system and shall serve to offset future Budgets.
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6.4.2 Capital Reserve/Replacement Account Management, Cap, and Emergency
Supplement. The Capital Reserve/Replacement Account balance as of June 30, 2007 was
$726,000 (Appendix 2). The Parties agree that no additional invoices seeking payments to the
Capital Reserve/Replacement Account will be issued by the County until such time as that
balance falls below Five Hundred Thousand ($500,000.00), and that thereafter the Capital
Reserve/Replacement Account shall at no time exceed Five Hundred Thousand ($500,000.00)
(the "Reserves Cap"). At any time when the Capital Reserve/Replacement Account balance
equals or exceeds the Reserves Cap, the County shall suspend monthly Capital
Reserve/Replacement charges until such time as that balance falls below the Reserves Cap. In
the event of an emergency requiring capital expenditures for the Water System exceeding the
Capital Reserve/Replacement Account balance, and after written notice from the County to
Griffith setting forth the details of the emergency and the proposed excess capital expenditures,
the County shall issue an emergency supplemental budget invoice to the customers of the Water
System. The supplemental budget invoice shall include a description of any Water System
failures or pending failures, the recommended emergency repairs or other remedies, and a detailed
estimate of the cost to perform the work. Within five (5) days of receipt of the supplemental
budget invoice from the County, Griffith shall pay its allocable share of such funding request.
The parties acknowledge that the County cannot obligate County general funds and does not have
access to any other financing sources, and, therefore, the County can only advance and perform
such emergency repair work to the extent that the funds are available in the Capital
Reserves/Replacement Account or are received from the Water System customers pursuant to the
supplemental budget invoice.

6.4.3 Separation of Accounting The County shall account for all Operation and
Maintenance Cost and Capital Reserves/Replacement Account activity separately as incurred for
the Water System and any future expansion of production wells and/or distribution system, and
shall maintain books and records in accordance with generally accepted accounting principles so
as to provide Griffith and other customers with documented verification of the appropriate
attributions and allocations of costs.

6.4.4 Audits Griffith shall have the right, at Griffith's sole expense, to audit all
accounts and funds, and all related accounting, operations, maintenance and other books and
records, in any manner reasonably related to the Water System and/or its management, operation
or maintenance. The County shall fully cooperate with such audits, and Griffith shall reimburse
the County upon presentation of an invoice and explanation for any material costs incurred by the
County in cooperating with such audits.

Section 7. Expansion to Serve New Customers. Griffith shall not be responsible or liable
under any circumstances or any provision of this Agreement for any capital costs related to any
expansion of or improvements to the Water System or any future water-related County-owned
facilities made for the purpose of providing new water service to other water users.

Section8. Shortageof Water Should there be, at any time and for whatever reason,
insufficient water in the Water System Aquifer to supply Griffith's water requirements through
the Water System after implementation of Prudent Water Utility Practices and appropriate capital
expenditures, e.g., lowering of pump depth settings, deepening of wells, addition of new wells,
etc., and after application of the priority and curtailment provisions of this Agreement, then
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Griffith and the County shall cooperate to address reasonable measures intended to resolve the
shortage and access additional water supplies at the expense of Griffith and all other users who
may elect to benefit from such measures.

Section 9. Operation and Maintenance of Water Svstem. The County shall at all times
operate and maintain the Water System in accordance with Prudent Water Utility Practices in
order to deliver sufficient water from the Water System to satisfy the water supply obligations of
this Agreement. The County shall give Griffith access to all wells and other components of the
Water System and any other County owned and operated wells in the Water System Aquifer,
including any monitoring wells, so that Griffith can perform, in its sole discretion and at its sole
expense, (i) inspections of the physical Water System, and (ii) the aquifer and subsidence
monitoring and reporting required of Griffith in the Arizona Corporation Commission's
Certificate of Environmental Compatibility with respect to Griffith. Griffith shall provide the
County (i) a copy of any water related compliance reports issued to State or Federal agencies in
accordance with Griffith's permits to operate and (ii) other studies or reports conducted or
authorized by Griffith related to the Water System or the Water System Aquifer.

Section 10. Water Pressure and Quality. The County shall operate and maintain the Water
System to provide at all times a sufficient minimum pressure to deliver 30 pounds per square inch
gauge of water at the interconnection point at the property boundary of the Griffith Plant site
referenced to an elevation of 2,490 feet, at a flow rate equal to the Griffith Maximum Contract
Capacity. Without limiting the foregoing water pressure obligation, the County shall give Griffith
at least 90 days prior notice of any change in the Water System of which the County has
knowledge that would or may affect the water pressure or water quality at the Plant site, provided,
however, that if the County cannot reasonably give Griffith such 90 days advance notice due to
the unexpected nature of any such change, the County, nonetheless, shall give Griffith as many
days prior notice of the change as reasonably possible.

Section ll. Use of Improvement District(sl by County. The parties acknowledge that the
Plant site and the Water System are located within the boundaries of the Golden Valley
Improvement District No. 2 ("GVID 2"), although such district is currently not functioning. The
County agrees that if GVID 2 or any other such applicable special taxing district ever begins
actively functioning, the County will take reasonable actions consistent with its legal obligations
with respect to the formation and/or approval or expansion of such district(s) arid any taxes or
assessments assessed with respect thereto in order to prohibit the Water System from being
included within, assigned to, or in any other manner made subject to GVID 2 or any other such
district in any respect that could alter net economic effect of this Agreement to Griffith, except to
the extent hereafter approved in writing by Griffith at Griffith's sole discretion prior to such
action.

Section 12. Defaults and Remedies.

12.1. Remedies of the County for Griffith Default. If Griffith is at any time in default
of any of its payment obligations hereunder, it shall be subject to a claim for damages. In
addition, if the payment default exists with respect to the County's monthly invoices to Griffith
for water service to the Plant, the County may disconnect water service to the Plant in accordance
with the County's standard rules, if any, relating to such water service disconnections, provided,
however, that no disconnection may be made sooner than 60 days after Griffith's receipt of a
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separate notice of disconnection from the County or such longer notice as is required by any
standard rule of the County and only if Griffith fails to pay the overdue amount in full within the
notice period, including the County's standard interest and penalties for water service, if any.

12.2. Remedies of Griffith for County default. If Griffith believes in good faith, at any
time, that the County is in default of any of its obligations hereunder, including but not limited to,
failure of the County to properly operate or maintain the Water System in accordance with
Prudent Water Utility Practices, then Griffith shall immediately notify the County and the parties
shall, as soon as possible, discuss possible solutions and the County shall promptly commence
and diligently pursue an appropriate cure to completion within the shortest reasonable time frame
possible. If Griffith believes in good faith and upon substantial evidence that the County is in
default of any of its obligations hereunder, and such default does or may imminently result in
insufficient water being available to the Plant, then Griffith shall have the right, following
discussions with the County and upon at least two (2) days prior written notice to the County
during which period the County fails to cure such default so as to eliminate the threat of
insufficient water being available to the Plant, to immediately remedy any and all such defaults in
any manner deemed reasonable by Griffith, provided, however, that all such determinations by
Griffith shall be made in accordance with Prudent Water Utility Practices. Griffith's right to cure
shall continue until the County has fully cured all such defaults. In such circumstances, Griffith
shall have all rights and Powers needed to restore and assure the delivery of adequate water to the
Plant and Griffith and the County shall cooperate in the exercise of same. Except as otherwise
specifically set forth in this Agreement, with respect to any default of the County under this
Agreement, Griffith shall also be entitled to do any one or more of the following: (i) seek
alternative water supplies and (ii) obtain specific performance of any or all of the County's
obligations hereunder. It shall not be deemed a default of the County if the Water System
becomes temporarily disabled due to an event of Force Majeure as defined in Section 25 below,
provided that the County promptly commences and diligently pursues appropriate repairs to
completion within the shortest reasonable time frame possible.

12.3. Limitation of Liability. All remedies shall be cumulative and not exclusive except
to the extent expressly provided below in this paragraph. In addition to their respective rights and
remedies under the above provisions of this Section, each party shall also have all such additional
rights and remedies as may be available to such party under this Agreement or applicable law,
except as follows: (i) The County shall have no liability for consequential damages or lost profits
of Griffith; (ii) the County's liability for damages to Griffith and NAEP is expressly and
cumulatively limited to an annual cap of five hundred thousand dollars ($500,000) plus any funds
in the Capital Reserve/Replacement Accor it.

12.4. Indemnity. Griffith agrees to hold harmless, defend and indemnify the County, and
its officers, employees attorneys and agents, from and against any and all third party claims, suits,
actions, debts, damages (including foreseeable and unforeseeable consequential damages), costs,
losses, obligations, judgments, charges, and expenses (including attorneys' fees), that arise from
provision of electricity from the Griffith Plant, provided that Griffith shall have the right to select
and manage defense counsel. This indemnity in no way limits Griffith's remedies for County
default under Sections 12.2 and 12.3

Section 13. ApplicableLaw. This Agreement shall be governed by and interpreted in
accordance with the laws of the State of Arizona. The parties agree to stipulate that exclusive
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venue for any action brought by either party to enforce this Agreement shall be in Maricopa
County Superior Court, Phoenix, Arizona.

Section 14. Confidentialitv. The County agrees to protect, to the extent permitted by law,
the confidentiality of any proprietary information, trade secrets, other sensitive materials or
confidential information of Griffith made available to the County prior to or during the term of
this Agreement, provided that Griffith has clearly identified any such item as being confidential
and not subject to release and so advised the County in writing of such confidentiality prior to any
release of such item by the County.

Section 15. Attornev's Fees. In the event any legal proceedings, including arbitration, are
instituted with respect to this Agreement, the substantially prevailing party shall be entitled,
among other remedies, to recover reimbursement for their reasonable attorney's fees, court costs
and other related expenses incurred in connection therewith.

Section 16. Entire Agreement of Parties. This Agreement constitutes the entire agreement
of the Parties with respect to the specific subject matter hereof; and amends and supersedes in
their entirety the Water Interconnection and Supply Agreement dated April 26, 1999, and the
Connection Fee Agreement (Amendment No. 1 to the Water Interconnection and Supply
Agreement) dated October 10, 2000. This Agreement may not be modified or rescinded except in
writing signed by both Parties, and any attempted oral modification shall be void.

Section 17. No Third-partv Beneficiaries. Except for those limited benefits specified for
Northern Arizona Energy, LLC, there are no third party beneficiaries of this Agreement, and no
third party shall be entitled to claim any right or interest under or by reason of this Agreement or
to enforce any provision of this Agreement.

Section 18. Notices. All notices under this Agreement shall be in writing or by facsimile
and shall be effective on the earlier of (i) the date when delivered in care of the address of such
party set forth in this Agreement or the facsimile number so set forth or (ii) the date which is 3
days after mailing, postage prepaid, by certified or registered mail, return receipt requested, to
such address. Each party may change their address or facsimile number by giving notice to the
other party,

Section 19. Additional Acts. Each party shall do all such things and execute and deliver
such other documents and instruments as may be reasonably necessary to effectuate this
Agreement.

Section 20. Assignments; Binding Nature. This Agreement shall be binding upon and inure
to the benefit of the parties hereto and their respective permitted successors in interest and
assigns, but in no event shall a party be relieved of its obligations hereunder without the express
written consent of the other party. Griffith may freely assign its rights and interests under this
Agreement upon thirty (30) days prior written notice to the County. Griffith shall provide the
County a copy of the assignment instrument within 10 days after any such assignment. The
County shall not assign any of its rights and interests herein unless approved in writing by Griffith
prior to such assignment. Except as specifically permitted herein, any purported assignment or
transfer of all or any part of either Party's rights in or interest under this Agreement shall be void.
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Section 21. Exhibits. The lettered Exhibits and Appendices referred to in this Agreement
and attached hereto are hereby incorporated as pan of this Agreement as if each were set forth in
its entirety in the text of this Agreement.

Section 22. Severabilitv. In the event any provision of this Agreement is declared to be
unenforceable by a court of competent jurisdiction, the remaining provisions of this Agreement
shall remain in full force and effect and the parties shall renegotiate the terms of this Agreement
in good faith so as to preserve to the maximum extent possible the benefits and burdens intended
to be accorded each party under this Agreement.

Section 23. Expenses of Negotiation. Upon execution of this Agreement by both Parties,
the County shall invoice Griffith for, and within 30 days after receipt of such invoice Griffith
shall reimburse the County for, up to Sixty Thousand Dollars ($60,000.00) of attorneys' fees
actually incurred by the County in connection with this Agreement and/or the ongoing NAEP
permitting proceedings, and, except for such reimbursement, each party agrees to bear its own
expenses incurred in connection with negotiating and executing this Agreement.

Section 24. Force Maieure. Neither party shall be liable for failure to carry out any of its
obligations under this Agreement if such failure is caused by Force Majeure. A party rendered
unable to fulfill any obligation under this Agreement by Force Majeure must make reasonable
efforts to remove the inability in the shortest reasonable time consistent with commercial
practicability, and shall notify the other party in writing of such inability and the cause thereof
within forty-eight (48) hours of the commencement thereof, of all efforts made to remove the
inability, and of the time when the inability is removed. The time for completion of each delayed
obligation shall be adjusted as necessary and agreed upon between the parties.

"Force Majeure" means any cause beyond the control of the party affected, and which the
party affected is unable to overcome by reasonable efforts, including without limitation, acts of
God, fire, flood, drought, landslide, lightning, earthquake, hurricane, tornado, storm, freeze,
volcanic eruption, blight, famine, epidemic or quarantine, casualty, war, invasion, civil
disturbance, explosion, or acts of public enemies and land subsidence.

Section 25. Conditions to Countv's Obligations. The County's obligations set forth in this
Agreement are expressly conditioned upon and subject to-all federal, state and local permits,
consents, certificates and other authorizations, if any, and the County agrees that it will make all
reasonable efforts to timely obtain, and thereafter comply with the terms and conditions of such
permits, consents, certificates and other authorizations.

Section 26. Authorization. This Agreement becomes effective only after approval by the
Board of Supervisors of the County and the Manager(s) of Griffith Energy LLC, and after being
duly executed on behalf of each of the parties. Each party represents and warrants to the other
party that this Agreement has been duly authorized, executed and delivered, that the person
signing this Agreement on behalf of such party~has full authority and power to do so, and that this
Agreement is binding on such party in accordance with its terms. Each party further represents
and warrants to the other party that such party has the full power and authority to enter into this
Agreement and to perform all of such party's obligations hereunder pursuant to applicable laws in
effect as of the date of this Agreement. Among other provisions of law, the Board of Supervisors
of the County has authority to engage in economic development activities such as those
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contemplated herein pursuant to A.R.S. Sections 11-251 et seq., 11-254 and 11-254.04.

Section 27. NAEP Agreement. This Agreement is expressly conditioned upon the County's
concurrent execution of the NAE Agreement and this Agreement. However, the NAE Agreement
will not become effective unless and until (i) Griffith and the County sign the NAEP Addendum
and (ii) NAE signs the NAE Agreement.

Section 28. Countv Cooperation. The County covenants that it will cooperate with and will
not oppose NAE's efforts to develop the NAEP and obtain all permits, including but not limited
to, the Certificate of Environmental Compatibility from the Arizona Corporation Commission and
an affirmative decision by Western Area Power Administration of no significant environmental
impacts in accordance with the National Environmental Policy Act process. Further, the County
and Griffith agree to discuss the mutual feasibility of a transfer of a portion of Water System to
Griff ith.

Section 29. A.R.S. Section 38-511. This Agreement is subject to the provisions of A.R.S.
Section 38-511.
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IN WITNESS WHEREOF, and intending to be bound hereby, the parties have executed
this Revised and Restated Water Interconnection and Supply Agreement as of the date first
written above.

GRIFFITH ENERGY LLC,
a  De laware  limited liability company

CO UNTY O F  MO HAVE,
a  politica l subdivis ion of the  S ta te  of Arizona

By:
Its :

By:
Its :

Address for notices : Address for notices:

Grifmh Energy LLC
p. o. Box 3519
Kinsman, AZ 86402-3519

Mohave County Manager
p. O. Box 7000
Kinsman, Arizona 86402-7000

Telephone 928-718-0102 te lephone  928-753-0729
fa cs imile  928-753-0732

AP P ROVED AS  TO FORM:

Robert A. Taylor
Chief Civil Deputy County Attorney
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Appendix 1
2007/2008 Fiscal Year Water System Budgets

Referenced in Section 6.2.1 ... To be  provided by the  County
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34000 9 COST SHARING REVENUE

34170 - FEES

39100 - INTEREST EARNINGS

39200 - RENTS FROM LAND BUILDINGS

39510 PRIVATE INDUSTRY CONTRIBUTIONS

39000 - MISCELLANEOUS REVENUES

32?z9._.QB§54AI4nGTRANSFERS IN

Revenues

mol

Mohave County Adopted Budget
Budget  Y ear  2007-2008

-1,319,779

-4,oo0

-150,000

-20,000

-1,680

0

-383,400

0

2006-2007
Budget

2006-2007
Actual

-424,438

0

-x 18,345

~32,726

-1,120

-106,836

4,207

0
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2007-2008
Adopted Budget

Total Revenues
Expenditures
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-944,037

0

0

0

-1,680

0

0

-104,893

-1,050,610

40110 - SALARIES/WAGES

40120 - OVERTIME .. . . . .
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40230 COUNTY HEALTH INSURANCE
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41360 MOTOR VEHICLE REPAIR MATERIALS

41400 - TooLs & EQUIPMENT UNDER $1999
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43180 v TRAINING COSTS
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Total Other Services and Charges
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48595 .. SECURITY EQUIPMENT
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500
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200

300
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1,000
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83
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300
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1,000
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500

5,000
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500
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0

0
300,000
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2,004

13,264
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540

734
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549

.476
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z,832

1,166

104

5,596

4,419

83

1

0

477
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1,680

1,710

187,491

8,000

14,343

40,249

6,233

17,999

274,315
500

1,000

4,500

200

500

500

7,200
2,699

1,500

1,000

70,000

4,964

128

50

0

300

56,500

6092909
500

1,680

1,000

0 500

0 500

3,130 3,000

0 447,410

0 5,471

20,909 10,363

151 500
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Mohave County Adopted Budget
Budget Year 2007-2008

Page 327 of4l7

:so

850 - 1-40 WATER CORRIDOR PROJECT
2006-2007

Budget
2006-2007

Actual
2007-2008

Adopted Budget

85094950 - 1-40 IND DEV WATER OPERATIONS

Expenditures

Total Capital
Total Expenditures

Net total for 85094950 - 1-40 IND DEV WATER OPERATIONS

334,777

2,075,845

196,986

36,208

809,701

125,030

0

2,466,735

1,416,125
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Appendix 2
Operation and Maintenance Account and Capital Reserve Replacement Account Balances

as of June 30,2007

Referenced in Section 6.3.4 - to be provided by the County
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EXHIBIT A

Water System

The Water System consists of the existing six (6) water production wells, the monitoring well, the
water delivery system and the storage system presently owned and operated by Mohave County.

The water production well sites are currently numbered as Well Numbers 5, 6, 7, 8, 9 and 10.

The water delivery system consists of the existing pipelines, 12 inches, 16 inches, 18 inches and
20 inches in diameters, connecting the wells sites to the steel storage tank, which has a storage
capacity of approximately 1.5 million gallons.
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EXHIBIT B
NAE AGREEMENT
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WATER INTERCONNECTION AND SUPPLY AGREEMENT

(Mohave County / Northern Arizona Energy, LLC)

This Water Interconnection and Supply Agreement (the "Agreement") is entered into by and
between Northern Arizona Energy, LLC, a Delaware limited liability company ("NAE"), and the
County of Mohave, a political subdivision of the State of Arizona (the "County"), as of date that
NAE signs this Agreement (the "Effective Date").

Recitals

A. The County operates a water system consisting of the six (6) production wells, a monitoring
well, a water delivery system and a storage system, all of which are further described on Exhibit
A and are collectively defined for purposes of this Agreement as the "Water System".

B .  O n , the County and Griffith Energy, LLC ("Griflfith") executed that
certainNAEP Addendum (the "Addendum") to the Revised and Restated Water Interconnection
and Supply Agreement dated September 4, 2007 ("The Griffith Agreement"). Pursuant to the
Addendum, the County and Griffith agreed to reduce the County's capacity commitment under
the Griffith Agreement to supply water to Griffith's nominal 600 MW electric generating plant
located near the Griffith Interchange at I~40, in Mohave County (the "Griffith Facility"), and to
make available to NAE, 450 gallons per minute ("rpm") of capacity from the Water System to
meet the water requirements of NAE's new electric generating plant, the Northern Arizona
Energy Project ("NAEP or "Plant"), which will consist of four (4) simple cycle combustion
turbine generators having a combined nominal generating capacity of 175 megawatts.

C. Therefore, NAE and the County are entering into this Agreement to set forth the water supply
terms and conditions for the Plant as a separate agreement from the Griffith Agreement.

Section 1. Definitions.

1.1 Available Water Svstem Production Capacitv shall mean the gallons per minute of
actual production capacity of the Water System.

1.2 Capital Reserves/ Replacement Account shall mean the cash reserves reasonably
necessary to provide for the repair and replacement costs of major components of the Water
System, including but not limited to spare parts and modifications to Water System components,
but expressly excludes any reimbursement of prior County capital expenditures for the Water
System.

1.3 NAEP Maximum Contract Capacitv shall mean four hundred fifty gallons per minute
(450 rpm),

1.4 Operation and Maintenance Costs shall mean the direct costs of personnel,
administration, engineering, testing, tools, equipment, labor, materials, subcontractors, electric
power, supplies, replacement, spare parts, insurance and all other direct costs and expenses
required arid incurred to operate and maintain the Water System, but shall not include any
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allocation of County general administrative overhead costs or any reimbursement of prior County
capital expenditures for the Water System.

1.5 Prudent Water Utilitv Practices shall mean the practices, methods, and acts engaged 'm
or approved by a significant portion of the water utility industry in the State of Arizona during the
relevant time period, or the practices, methods, and acts that, in the exercise of reasonable
judgment in the light of the facts known at the time the decision was or is to be made, could have
been expected to'accomplish the desired result of managing, operating, and maintaining the Water
System at a reasonable cost, reliability, safety, and expedition. Prudent Water Utility Practices
does not require the use of the optimum practice, method or act, but only requires the use of
acceptable and reasonable practices, methods or acts generally accepted in the State of Arizona.

1.6 Water Svstem shall mean, collectively, the existing six (6) developed operating wells, the
monitoring well, the water delivery system and the storage system owned and operated by the
County in the Sacramento Valley, all as further described on Exhibit A.

1.7 Water Svstem Aquifer shall mean the Sacramento Valley aquifer accessible south of
Oat ran Road.

1.8 Water Svstem Capacity shall mean the total production capacity of the Water System,
nominally rated at five thousand, seven hundred and fifty (5,750) gallons per minute for purposes
of this Agreement.

Section 2. Term. The term of this Agreement shall commence on the Effective Date and
shall expire fifty years thereafter. NAE may terminate this Agreement at any time by giving at
least six (6) months written notice of termination to the County. The parties agree to negotiate in
good faith any water supply requirements of the Plant after the expiration of this Agreement.

Section 3. Water Supply. For the term of this Agreement, the County agrees to use its best
efforts to deliver from the Water System to NAE, all pursuant to the other terms set forth in this
Agreement, the full water requirement of the Plant up to the NAEP Maximum Contract Capacity
on a first priority basis as against all other customers on the Water System. At any time, Griffith
and/or NAE may, at it's/their sole expense, develop and use other water supplies and water
delivery services, including the development of new production wells in the Water System
Aquifer, if necessary to satisfy all or part of the Plant's needs; provided however, that this
sentence shall not be construed to diminish NAE's payment obligations, the County's delivery
obligation or other obligations under this Agreement with respect to the Water System.

Section 4. Insufficient Available Water Svsteln Production Capacitv.

4.1. Curtailment Priority. In the event that for any reason the production capacity of the
Water System is less than the total customer demand on the Water System from time to time, then
the water supply from the Water System to the other non-Griffith customers shall be reduced until
the Available Water System Capacity and the Water System customer demand are in balance.
With the exception of supply to the Griffith Facility, in no event shall die supply to the Plant be
interrupted or curtailed until all other non-Griffith customer demand being served from the
Available Water System Production Capacity has been curtailed or eliminated as necessary to
fulfill NAE's requirement.

MOHAVE-008



4.2. Emergency Water Supply. In the event that for any reason the Available Water
System Production Capacity is less than the combined full water requirement of the Griffith Plant
and the NAEP, then under such emergency conditions the County shall use reasonable efforts,
consistent with the County's other contractual service obligations to other water users, to supply
Griffith and NAE any such shortfall of water from any other well(s) or water delivery system(s)
that may be owned or operated by the County, if any, until the Water System is restored to its full
capacity. NAE shall reimburse the County for all costs incurred to provide such emergency water
supply. Reciprocally, any excess Available Water System Production Capacity not required for
NAEP, Griffith or other Water System customers may be utilized by the County to provide
temporary emergency water service to other County water customers, if any, on the same terms
and conditions as applied to emergency service for NAE, including cost reimbursement
obligations.

Section 5. Water Svstem Capacity

5.1. Water System Capacity. For purposes of this Agreement, the Water System
Capacity has been established to be 5,750 gallons per minute.

5.2. Additional Production. The Parties acknowledge and agree that the County is under
no obligation to develop additional production wells or expand the production capability of the
Water System, other than if mutually agreed upon in order to maintain the existing Water System
Capacity. If, however, independent of this Agreement, the County develops or assumes from
third parties the ownership and/or operation of additional well(s) and production capacity, then i n
order to ensure the integrity of the Water System and the County's ability to perform its
obligations under this Agreement, the following shall apply: (1) if such additional well(s) are
drilled within two miles of the Water System's existing wells, then the County shall integrate
such additional well(s) with the Water System in accordance with Prudent Water Utility Practice
if (i) the County believes in its reasonable discretion that interconnection is feasible and will be
beneficial to the operation of the Water System and the additional well(s), and (ii) the integration
is acceptable to any third parties having rights to the additional well(s); and (2) if such additional
well(s) are drilled beyond two miles of the Water System's existing wells, then the County may,
at the County's discretion, integrate such well(s) with the Water System. In no event shall the
rights of Griffith extend beyond the Water System as defined herein, except as may be provided
in other provisions in this Agreement or in subsequent reciprocity agreements.

Section 6. Invoices, Pavments and Reporting

6.1. Invoices. The County shall invoice NAE, and NAE shall pay the County, for the
Plant's water usage on a monthly basis in amounts determined as set forth in this Section.
Payment of each invoice shall be due within thirty (30) days after receipt of the invoice by NAE.

6.1.1 NAE's share of the Operation and Maintenance Cost of the Water System and
obligation to replenish the Capital Reserves/Replacement Account shall be calculated as follows:

NAEP Maximum Contract Capacity + Water System uncontracted capacity* / Water
System Capacity
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Example:

Month 1 Operation and Maintenance Cost = $10,000
Month l Capital Reserves/Replacement Account replenishment = $700

Tota l capacity charged to NAE = 450

Water System Capacity =

450/5750 = 0.0783 (7.83%)

5,750

NAE's share of Operation and Maintenance Cost would be 7.83% of $10,000 or $783 ,
and NAE's share of the Capital Reserves/Replacement Account replenishment
obligation would be 7.8% of $700, or $54.78.

6.1.2 The County shall include in the monthly invoices and NAE shall pay to the County
all State of Arizona water use, sales, transaction privilege, use and other such water supply taxes
associated with the County's provision of water delivery services for the Plant as may be actually
assessed to the County by, and paid by the County to, the Arizona Department of Revenue or
other duly authorized taxing authority on account of such services under laws and regulations in
effect from time to time during the term of this Agreement. In addition, if in the future the Count
adopts an excise tax or other such tax of general applicability to such services, it shall apply to
water delivery to NAE under this Agreement. When accounting for and invoicing NAE for taxes
due, the County shall not apply a tax charge to NAE greater than the tax liability actually owed
and paid by the County to the taxing authorities.

6.2. Procedure for Determining Amount.

6.2.1 Budgets and Payments. The Operation arid Maintenance Cost and Capital
Reserve/Replacement Cost Budget for the Water System (the "Budgets") for fiscal year July 1,
2007 to June 30, 2008 are included as Appendix 1. For each succeeding year, the annual Budgets
shall be established in accordance with the budget process set forth in Section 6.2.2 and shall be
based on the prior year's actual costs plus or minus any reasonably anticipated differences in
Operation and Maintenance Costs and Capital Reserve/Replacement, and including adjustments
to reconcile any overpayments or underpayments by NAE as compared to the actual cash
expenditures during the previous fiscal year. NAE's share of the Approved Budgets shall be
charged to NAE in 12 equal monthly installments during the following year, regardless of actual
water usage by the Plant during any particular month. Any adjustment from the prior fiscal year
reconciliation shall be applied to the monthly invoices beginning with the month after the County
has closed the prior year's accounting books (typically the end of August) and will be applied in
equal installments for the remaining monk of that fiscal year.

6.2.2 Budget Consultation. No later than May I of each year, the County shall provide
the Budgets to NAE and shall hold a Budget consultation meeting with NAE representatives, in
conjunction with Griffith representatives, within 30 days of issuance of the Budgets. The Parties
will in good faith, jointly review and examine all components of the Budgets, and the County will
give due consideration to the integration of NAE's comments and recommendations into the final
Budgets to be submitted to the Mohave County Board of Supervisors for approval by August of
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each year.

6.3. Reporting. The County and NAE mutually agree to promptly provide upon request
by the other party, all data, engineering evaluations and reports specific to the Water System
obtained by the County and/or NAE during Water System operations and groundwater
monitoring. In addition, the County shall provide to NAE a quarterly report that will include, at a
minimum, the following information:

6.3.1 An executive summary of the operations and maintenance of the Water System
during the prior quarter;

6.3.2 A description of all maintenance activities that were performed on the Water System
during the prior quarter,

6.3.3 A description of the performance of each well and any outages that were
experienced during the prior quarter, including cause, outage duration and remedy,

6.3.4 A cash flow statement for each of the accounts used to manage the cash activities for
Operations and Maintenance Costs and the Capital Reserve/Replacement Account for the Water
System, including beginning balance, payments from customers, expenditures on the Water
System and ending balance for the quarter. The cash balance as of June 30, 2007 of each account
is presented inAppendix 2.

6.4. Water System Funds Management.

6.4.1 Cash Management Cash for the Operations and Maintenance account and the
Capital Reserve/Replacement Account shall be managed in separate fund accounts and shall not
be commingled with any other County cash accounts. Interest earned on such fund accounts shall
accrue to the benefit the system and shall serve to offset future Budgets.

6.4.2 Capital Reserve/Replacement Account Management, Cap, and Emergency
Supplement. The Parties agree that the Capital Reserve/Replacement Account shall at no time
exceed Five Hundred Thousand ($500,000.00) (the "Reserves Cap"). At any time when the
Capital Reserve/Replacement Account balance equals or exceeds the Reserves Cap, the County
shall suspend monthly Capital Reserve/Replacement charges until such time as that balance falls
below the Reserves Cap. In the event of an emergency requiring capital expenditures for the
Water System exceeding the Capital Reserve/Replacement Account balance, and after written
notice from the County to NAE setting forth the details of the emergency and the proposed excess
capital expenditures, the County shall issue an emergency supplemental budget invoice to the
customers of the Water System. The supplemental budget invoice shall include a description of
any Water System failures or pending failures, the recommended emergency repairs or other
remedies, and a detailed estimate of the cost to perform the work. Within five (5) days of receipt
of the supplemental budget invoice from the County, NAE shall pay its allocable share of such
funding request. The parties acknowledge that the County cannot obligate County general funds
and does not have access to any other financing sources, and, therefore, the County can only
advance and perform such emergency repair work to the extent that the funds are available in the
Capital Reserves/Replacement Account or are received from the Water System customers
pursuant to the supplemental budget invoice.
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6.4.3 Separation of Accounting The County shall account for all Operation and
Maintenance Cost and Capital Reserves/Replacement Accost activity separately as incurred for
the Water System and any future expansion of production wells and/or distribution system, and
shall maintain books and records in accordance with generally accepted accounting principles so
as to provide NAE and other customers with documented verification of the appropriate
attributions and allocations of costs.

6.4.4 Audits NAE shall have the right, at NAE's sole expense, to audit all accounts and
funds, and all related accounting, operations, maintenance and other books and records, in any
manner reasonably related to the Water System and/or its management, operation or maintenance.
The County shall fully cooperate with such audits, and NAE shall reimburse the County upon
presentation of an invoice and explanation for any material costs incurred by the County in
cooperating with such audits.

Section 7. Expansion to Serve New Customers. NAE shall not be responsible or liable
under any circumstances or any provision of this Agreement for any capital costs related to any
expansion of or improvements to the Water System or any suture water-related County-owned
facilities made for the purpose of providing new water service to other water users.

Section 8. Shortage of Water Should there be, at any time and for whatever reason,
insufficient water in the Water System Aquifer to supply NAE's water requirements through the
Water System after implementation of Prudent Water Utility Practices and appropriate capital
expenditures, e.g., lowering of pump depth settings, deepening of wells, addition of new wells,
etc., and after application of the priority and curtailment provisions of this Agreement, then NAE
and the County shall cooperate to address reasonable measures intended to resolve the shortage
and access additional water supplies at the expense of NAE and all other users who may elect to
benefit from such measures.

Section 9. Operation and Maintenance of Water Svstem. The County shall at all times
operate and maintain the Water System in accordance with Prudent Water Utility Practices in
order to deliver sufficient water from the Water System to satisfy the water supply obligations of
this Agreement. The County shall give NAE access to all wells and other components of the
Water System and any other County owned and operated wells in the Water System Aquifer,
including any monitoring wells, so that NAE can perform, in its sole discretion and at its sole
expense, inspections of the physical Water System.. NAE shall provide the County (i) a copy of
any water related compliance reports issued to State or Federal agencies in accordance with
NAE's permits to operate and (ii) other studies or reports conducted or authorized by NAE related
to the Water System or the Water System Aquifer.

Section 10. Water Pressure and Qualitv. The County shall operate and maintain the Water
System to provide at all times a sufficient minimum pressure to deliver 30 pounds per square inch
gauge of water at the interconnection point at the property boundary of the Griffith Facility site
referenced to an elevation of 2,490 feet, at a flow rate equal to the sum of the Griffith Maximum
Contract Capacity and the NAEP Maximum Contract Capacity. Without limiting the foregoing
water pressure obligation, the County shall give NAE at least 90 days prior notice of any change
in the Water System of which the County has knowledge that would or may affect the water
pressure or water quality at the Griffith Facility site, provided, however, that if the County cannot
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reasonably give NAE such 90 days advance notice due to the unexpected nature of any such
change, the County, nonetheless, shall give NAE as many days prior notice of the change as
reasonably possible.

|

Section 11. Use of Improvement District(s) by Countv. The parties acknowledge that the
Plant site and the Water System are located within the boundaries of the Golden Valley
Improvement District No. 2 ("GVID 2"), although such district is currently not functioning. The
County agrees that if GVID 2 or any other such applicable special taxing district ever begins
actively functioning, the County will take reasonable actions consistent with its legal obligations
with respect to the formation and/or approval or expansion of such district(s) and any taxes or
assessments assessed with respect thereto in order to prohibit the Water System from being
included within, assigned to, or in any other manner made subject to GVID 2 or any other such
district in any respect that could alter net economic effect of this Agreement to NAE, except to
the extent hereafter approved in writing by NAE at NAE's sole discretion prior to such action.

Section 12. Defaults and Remedies.

12.1. Remedies of the County for NAE Default. If NAE is at any time in default of any
of its payment obligations hereunder, it shall be subject to a claim for damages. In addition, if the
payment default exists with respect to the County's monthly invoices to NAE for water service to
the Plant, the County may disconnect water service to the Plant in accordance with the County's
standard rules, if any, relating to such water service disconnections, provided, however, that no
disconnection may be made sooner than 60 days after NAE's receipt of a separate notice of
disconnection from the County or such longer notice as is required by any standard rule of the
County and only if NAE fails to pay the overdue amount in full within the notice period,
including the County's standard interest and penalties for water service, if any,

12.2. Remedies of NAE for County default. lfNAE believes in good faith, at any time,
that the County is in default of any of its obligations hereunder, including but not limited to,
failure of the County to properly operate or maintain the Water System in accordance with
Prudent Water Utility Practices, then NAE shall immediately notify the County and the parties
shall, as soon as possible, discuss possible solutions and the County shall promptly commence
and diligently pursue an appropriate cure to completion within the shortest reasonable time frame
possible. If NAE believes in good faith and upon substantial evidence that the County is in
default of any of its obligations hereunder, and such default does or may imminently result in
insufficient water being available to the Plant, then NAE shall have the right, following
discussions with the County and upon at least two (2) days prior written notice to the County
during which period the County fails to cure such default so as to eliminate the threat of
insufficient water being available to the Plant, to immediately remedy any and all such defaults in
any manner deemed reasonable by NAE, provided, however, that all such determinations by NAE
shall be made in accordance with Prudent Water Utility Practices. NAE's right to cure shall
continue until the County has fully cured all such defaults. in such circumstances, NAE shall
have all rights and Powers needed to restore and assure the delivery of adequate water to the Plant
and NAE and the County shall cooperate in the exercise of same. Except as otherwise
specifically set forth in this Agreement, with respect to any default of the County under this
Agreement, NAE shall also be entitled to do any one or more of the following: (i) seek alternative
water supplies and (ii) obtain specific performance of any or all of the County's obligations
hereunder. It shall not be deemed a default of the County if the Water System becomes
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temporarily disabled due to an event of Force Majeure as defined in Section 23 below, provided
that the County promptly commences and diligently pursues appropriate repairs to completion
within the shortest reasonable time frame possible.

12.3. Limitation of Liability. All remedies shall be cumulative and not exclusive except
to the extent expressly provided below in this paragraph. In addition to their respective rights and
remedies under the above provisions of this Section, each party shall also have all such additional
rights and remedies as may be available to such party under this Agreement or applicable law,
except as follows: (i) The County shall have no liability for consequential damages or lost profits
ofNAEP; (ii) the County's liability for damages to Griffith and NAEP is expressly and
cumulatively limited to an annual cap of five hundred thousand dollars ($500,000) plus any funds
in the Capital Reserve/Replacement Account.

12.4. Indemnity. NAE agrees to hold harmless, defend and indemnify the County, and its
officers, employees attorneys and agents, from and against any and all third party claims, suits,
actions, debts, damages (including foreseeable and unforeseeable consequential damages), costs,
losses, obligations, judgments, charges, and expenses (including attorneys' fees), that arise from
provision of electricity from the Plant, provided that NAE shall have the right to select and
manage defense counsel. This indemnity in no way limits NAE's remedies for County default
under Sections 12.2 and 12.3.

Section 13. Applicable Law. This Agreement shall be governed by and interpreted in
accordance with the laws of the State of Arizona. The parties agree to stipulate that exclusive
venue for any action brought by either party to enforce this Agreement shall be in Maricopa
County Superior Court, Phoenix, Arizona.

Section 14. Confidentialitv. The County agrees to protect, to the extent permitted by law,
the confidentiality of any proprietary information, trade secrets, other sensitive materials or
confidential information of NAE made available to the County prior to or during the term of this
Agreement, provided that NAE has clearly identified any such item as being confidential and not
subject to release and so advised the County in writing of such confidentiality prior to any release
of such item by the County.

Section 15. Attornev's Fees. In the event any legal proceedings, including arbitration, are
instituted with respect to this Agreement, the substantially prevailing party shall be entitled,
among other remedies, to recover reimbursement for their reasonable attorney's fees, court costs
and other related expenses incurred in connection therewith.

Section  16. En tire  Ag reemen t o f P a rtie s . This Agreement constitutes the  entire  agreement
of the  Parties  with respect to the  specific subject matte r hereof. This  Agreement may not be
modified or rescinded except in writing s igned by both Partie s , and any a ttempted ora l
modifica tion sha ll be  void.

Section 17. No Third-partv Beneficiaries. Except for those limited benefits specified for
Griffith Energy, LLC, there are no third party beneficiaries of this Agreement, and no third party
shall be entitled to claim any right or interest under or by reason of this Agreement or to enforce
any provision of this Agreement.
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Section 18. Notices. All notices under this Agreement shall be in writing or by facsimile
and shall be effective on the earlier of (i) the date when delivered in care of the address of such
party set toM in this Agreement or the facsimile number so set forth or (ii) the date which is 3
days after mailing, postageprepaid, by certified or registered mail, return receipt requested, to
such address. Each party may change their address or facsimile number by giving notice to the
other party.

Section 19. Additional Acts. Each party shall do all such things and execute and deliver
such other documents and instruments as may be reasonably necessary to effectuate this
Agreement.

Section 20. Assignments; Binding Nature. This Agreement shall be binding upon and inure
to the benefit of the parties hereto and their respective permitted successors in interest and
assigns, but in no event shall a party be relieved of its obligations hereunder without the express
written consent of the other party. NAE may freely assign its rights and interests under this
Agreement upon thirty (30) days prior written notice to the County. NAE shall provide the
County a copy of the assignment instrument within 10 days after any such assignment. The
County shall not assign any of its rights and interests herein unless approved in writing by NAE
prior to such assignment. Except as specifically permitted herein, any purported assignment or
transfer of all or any part of either Party's rights in or interest under this Agreement shall be void.

Section 21. Exhibits. . The lettered Exhibits and Appendices referred to in this Agreement
and attached hereto are hereby incorporated as part of this Agreement as if each were set forth in
its entirety in the text of this Agreement.

Section 22. Severabilitv. In the event any provision of this Agreement is declared to be
unenforceable by a court of competent jurisdiction, the remaining provisions of this Agreement
shall remain in full force and effect and the parties shall renegotiate the terms of this Agreement
in good faith so as to preserve to the maximum extent possible the benefits and burdens intended
to be accorded each party under this Agreement.

Section 23. Force Maieure. Neither party shall be liable for failure to carry out any of its
obligations under this Agreement if such failure is caused by Force Majeure. A party rendered
unable to fulfill any obligation under this Agreement by Force Majeure must make reasonable
efforts to remove the inability in the shortest reasonable time consistent with commercial
practicability, and shall notify the other party in writing of such inability and the cause thereof
within forty-eight (48) hours of the commencement thereof, of all efforts made to remove the
inability, and of the time when the inability is removed. The time for completion of each delayed
obligation shall be adjusted as necessary and agreed upon between the parties.

"Force Majeure" means any cause beyond the control of the party affected, and which the
party affected is unable to overcome by reasonable efforts, including without limitation, acts of
God, fire, flood, drought, landslide, lightning, earthquake, hurricane, tornado, storm, freeze,
volcanic eruption, blight, famine, epidemic or quarantine, casualty, war, invasion, civil
disturbance, explosion, or acts of public enemies and land subsidence.

Section 24. Conditions to Countv's Obligations. The County's obligations set toM in this
Agreement are expressly conditioned upon and subject to-all federal, state and local permits,
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consents, certificates and other authorizations, if any, and the County agrees that it will make all
reasonable efforts to timely obtain, and thereafter comply with the terms and conditions 0£ such
permits, consents, certificates and other authorizations.

Section 25. Authorization. This Agreement becomes effective only after approval by the
Board of Supervisors of the County and the Manager(s) of Northern Arizona Energy LLC, and
after being duly executed on behalf of each of the parties. Each party represents and warrants to
the other party that this Agreement has been dtdy authorized, executed and delivered, that the
person signing this Agreement on behalf of such party has full authority and power to do so, and
that this Agreement is binding on such party in accordance with its terms. Each party further
represents and warrants to the other party that such party has the full power and authority to enter
into this Agreement and to perform all of such party's obligations hereunder pursuant to
applicable laws in effect as of the date of this Agreement. Among other provisions of law, the
Board of Supervisors of the County has authority to engage in economic development activities
such as those contemplated herein pursuant to A.R.S. Sections I 1-251 et seq., 11-254 and
11-254.04.

Section 26. NAEP Addendum. This Agreement is expressly conditioned upon Griffith's
concurrent execution of the NAEP Addendum to the Griffith Agreement.

Section 27. A.R.S. Section 38-511. This Agreement is subject to the provisions of A.R.S.
Section 38-511.

MOHAVE-008



IN WITNESS WHEREOF, and intending to be bound hereby, the panties have executed
this Water Interconnection and Supply Agreement as of the date first written above.

NORTHERN ARIZONA
ENERGY, LLC,

a  De la wa re  limite d lia bility compa ny
COUNTY OF MOHAVE,
a  politica l s ubdivis ion of the  S ta te  of Arizona

By:
Its:

By:
Its:

Address for notices: Address for notices:

Northern Arizona
Energy, LLC
1735 Technology Drive, Suite 820
San Jose, CA 95110

Mohave County Manager
p. O. Box 7000

Kinsman, Arizona 86402-7000

Telephone 408-572- 1300 telephone 928-753-0729
facsimile 928-753-0732

AP P ROVED AS  TO FORM:

Robe rt A. Ta ylor
Chie f Civil De puty County Attorne y
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EXHIBIT C
NAEP ADDEUNDUM
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NAEP ADDENDUM
To

REVISED AND RESTATED WATER INTERCONNECTION AND SUPPLY AGREEMENT
Mohave County / Griffith Energy LLC

This Addendum is attached to and incorporated in that certain Revised and Restated Water
Interconnection and Supply Agreement between Mohave County ("County") and Griffith Energy
LLC ("Griffith") dated , 2007 (the "Griffith Agreement"). The Griffith
Agreement provides for water delivery services from the County-owned water system therein
described (the "Water System") to Griffith's existing 600 MW electric generating facility (the
"Griffith Plant").

In consideration of Griffith's execution of the Griffith Agreement, the County has, coincident
with the County's execution of the Griffith Agreement, also executed:

(a) this Addendum, and
(b) a separate Water Interconnection and Supply Agreement between Mohave County

and Northern Arizona Energy, LLC ("NAE") (the "NAE Agreement") providing for
water delivery services from the same Water System to meet the water requirements
of a planned new nominal 175 MW electric generating facility to be constructed by
NAE (the "NAEP Plant") adjacent to the Griffith Plant.

2. Upon the execution of this Addendum by Griffith and the execution of the NAEP Agreement
by NAE, then the Griffith Maximum Contract Capacity entitlement to water production from
the Water System under the Griffith Agreement is hereby reduced from 4350 rpm to 3900
8PM-

3. This Addendum shall become effective only upon its execution by Griffith, as of the date
indicated next to Griffith's signature below. Griffith shall be obligated to execute this
Addendum only if and when NAE executes the NAE Agreement.

COUNTY OF MOHAVE
A political subdivision of the State of Arizona

GRIFFITH ENERGY LLC
A Delaware limited liability company

By:

Its Its

Effective Date:

APPROVED AS TO FORM:

Robert A. Taylor
Chief Civil Deputy County Attorney

By:

1.
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April 17, 2002

Administrative Office:
3003 N. Central Avenue
Suite 1250
Phoenix, AZ 85012
602-604-2136
fax: 602-604-2188

Site Office:
3375 w. Navajo Drive

p.o. Box 8519
Kingman. AZ 86401

928-718-0102
fax: 928-718-0727

Arizona  Department of Water Resources
Attn: Mr. Gre g Wa lla ce , Chie f Hydrologis t
500 NoNe  Third S tree t

_P hoe nix, AZ 85004

Subj act: Griffith Energy Projec't':Report in Compliance with Certificate of
Environmental Compatibility Issued by the Arizona Corporation
Commission

Gentlemen:

As required under conditions 4 and 5 of Griffith Energy LLC's Certificate of
Environmental Compatibility, enclosed are the following: (1) Subsidence Monitoring
Report, and (2) a graph depicting the real time readouts of 2001 changes in depth to water
below ground level in the monitor well at die Mohave County Griflirh Well field.

As the certified engineer's report states, there has been no subsidence of the
benchmark monument since installed in November of 1998.

The aquifer W_ater level at the well field monitoring well dropped"&om approximately
581.5 feet in March, 2001 to the 585.5 foot level in January 2002. .

¢.-

I

Finally, Peter Kaleta, P.E., Engineering Manager, Mohave County Water Division
reports that the total Griffith Project water use for 2001 was just under 370 million gallons
(369,667,000) or slightly over one million gallons per day, average.

If you have any questions, please call Chet Vesey at (928) 718-0102 ext. 227, or Jay
Modes at (602)604-2106.

S ince re ly

Environmental Safety Manager
Griffith Energy Project

cc: Bill Alke m a
Jay Modes

Duke
Enerav

erica.. l Partner in Mohave (8ouniy's Fmriure

* a
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2

MOHAVE EN~GINEeMNG AssociATEs, INC.
- CONSULTiNG CML'ENG\NeENS is LAND SURVEYORS -

Robert L Schultz, P.E.
w:e PresidentI Engineering Mgr.

John A. Proffft, P.E.
President

I
|
I

Thomas R. Christopher, R.L.S.
Vice President I Surveying Manager

'march 25, zoom

M r .  C h e t  V e s e y , . 1
E n v i r o n m e n t a l  s a f e t y  M a n a g e r
G r i f f i t h  E n e r g y ,  L . L . C . ,'
'p_0_ Box 3519
Kinsman, Al'iZO1'\8_ 864-02

D e a r  M r . V esey ,

I, Thomas R. Christopher, Land Surveyor in the State of Arizona,
R e g i s t r a t i o n  N o .  2 4 5 1 4  h e r e b y  s t a t e  t h e  f q l l o w i n g z

That during the period ending March 15, 2002, Mohave Engineering
Associates , I n c . ,  u n d er  mY  d i r ec t  s u p er v i s i o n , completed a .
. d i f f e r e n t i a l l ev e l run  f rom the Nat ional  Geodet ic  Survey  Bench
Mark  d es ig nated  as  S  4a4 , '  l ocated  in  the  Nor thwes t  q uar ter ' o f
Section 18, .  Township-19 North,  Rarige 17 West to t`he subsidence
Benchmark set by Mohave Engineer ing Associates , Inc. . in November
1998, located in the southeast quarter et the Southwest quarter
of section 10, Township 19 north, Range 18 West of the Gila and
Sal t  'R iver  Mer id ian ,  Mohave County ,  A r izona. .

The resu1 ts of this differential laver circuit indicate that
there has been ho subsidence or elevation change at t'he .
Subsidence Monument from .the time the original level circuit was
performed on November -20, 1998 and the current Ievew circuit
comp1 eted on March 15, zoom,
R .

t f u1  T y , z

M
Thomas R. Christopher, R.-L.S. 24514
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. . . , MOHAVE~011
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April w, zo0z

Arizona Depawbnent ofEnvixonmcmal Qusdity
Water Quart Compliance, s**' Floor
3033 North Central Avenue
Phoenix, AZ 85102

Sulziect: Gxiith Energy Project ConditionsFor the Certiicaiz oflinvixnouunnanutal
CompatibilityRequired By the Arizona Corporation Commission

Dear D

As requiredunder conditions 4 ard 5 four Catiiicare of Environmental Compatibility,
enclosed is the subsidence monument reading report, a graph showing the one of
depressionsurrounding the well being monitored for aquifer water levels and an Emma!
water UsageEivr the caLlendaLr year 2001.

As the information clearly indicates, there has been little or no effect on the aquifer 8 a
result of plant operation

As the subsidence report stares, there has been no subsidence of the benchmark
monument since installed in November of 1998.

The aquifer water level shows a live foot cone of depression around the well (water level
dropped Rom approximmely 581.5 feet inlvlanh, 2001 down to the 585.5 foam level in
Janluary 2002. It is anticipated that the cone of depression win reach an opemratiug
equilibrium in oorliunction with seasonal fluctuations.

Peter K8lleta, PE., Engineering Manager Mohave County Water Division, supplied the
total estimated water use for 2001. Thstutal for the year vvasjust under 370 million
gallons (369,667,000) or slightly over one million gallons per day.

As you are aware, all of the water on site is eventually evaporated back into the
environment. If you have any questions, please cad! Chet Vesey at (928)-718-0102 ext.
227.

Sincerely,

MOHAVE-011
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A SCANA COMPANY A PF:/A4ESOUTH C O M P A NY

p.o. Box 3519
Kingman, AZ 86402
(928) 718~0102
Fax (928) 718-0727

January 31, 2003

Arizona Department of Water Resources
Attn: Mr. Greg Wallace, Chiefly-Iydrologist
500 North Third Street
Phoenix, AZ 85004

Subject: Griffith Energy Project Report in Compliance with Certificate of
Environmental Compatibility Issued by the Arizona Corporation
Commission

Gentlemen'

As required under conditions 4 and 5 of Griffith Energy LLC's Certificate of -
Environmental Compatibility, enclosed are the following: (1) Subsidence Monitoring
Report; and (2) a graph depicting the real dine readouts of 2002 changes in depth to water
below ground level in monitor well no. 3 at the Mohave County Griffith Well field.

As the certified engineer's report states, there has been no subsidence of the
benchmark monument since installed in November of 1998.

The aquifer water level at the well field monitoring well maintained Hom
approximately 585.7 feet on January 2, 2002 to the 586 foot level onDecember 31, 2002.

Finally, Peter Kaleta, P.E., Engineering Manager, Mohave County Water Division
reports that the total Griffith Project water use for 2002 was just under 523 million gallons
for our Hist full year of operation (522,962,000).

If you have any questions, please call Chet Vesey at (928) 718-0102 ext. 227, or
myself at ext. 222.

Sincerely,

, 4 L

hoc: J im Parker
Bre nda  Long
Da rre n S te phe n
Da vid S . Mille r
J ay Moyes

Rex LaMew
Plant Manager
Griffith Energy Proj act

sa15 w Navajo Dr. - Kinsman. Az 85401
s ~fs E $1zp5 t1iansaf 'I Anne

PA AMABI4,

moHAv8811
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MOHAVE ENGINEERING AssoclATEs, INC.
- CONSULTING CIVIL ENGINEERS & LAND SURVEYORS -

Robert L. Schultz, P.E.
Vice President / Engineering Mgr.

John A. Prof fit, P.E.
President

Thomas R. Christopher, R.L.S.
Vice President / Surveying Manager

.fs

January 23, 2003 \ \
A x9

Mr. Chet Vasey,
Environmental Safety Manager
Griffith Energy, L.L.C.
P.O. Box 3519
Kinsman, Arizona 86402

.»»'*.

Dear Mr. Ves ey,

I, Craig T. Micek, Land Surveyor in the State of Arizona, Registration No. 31600 hereby
state the following:

That during the period from January 15 to January 20, 2003, Mohave Engineering
Associates, Inc., under my direct supervision, completed a differential level nm ham the
National Geodetic Survey Bench Mark designated as S 484, located in the Northwest
quarter of Section 18, Township 19 North, Range 17 West to the Subsidence Benchmark
set by Mohave Engineering Associates, Inc. in November, 1998, located in the Southeast
quarter of the Southwest quarter of Section 10, Township 19 North, Range 18 West of the
Gila and Salt River Meridian, Mohave County, Arizona.

The results of this differential level circuit `mdicate that there has been no subsidence or
elevation change at the Subsidence Monument Nom the time the original level circuit was
performed on November 20, 1998 and the current level circuit completed on January 20,
2003 .

Re s pe ctiillly,

(> ,(<1 n
°/ vi

Cra ig T. Mice k, R.L.S . 31600
LAM13

0/
3,
Q

31600
CRAIG T_
MlCEK

t,
Q

108 l.

MOHAVE-011
405 E. Beale St. • Kingman, AZ 86401 • pp. 928-753-2627 • FAX 928-753-9118



File
N0-

Date/Timel Jun. 5. 2003 l0147AM

1448 Memory TX

Mode

x * x Transmission Result ReD0 r t(Mem0rvTX) ( J un - 5. 2003 10!50AM )

Dest inat ion

Pat Thesis. PPL

Pa(s) Result

p. 4 OK

I )
2)

Griffith Enersv
Prime south. inc

* x

Page
Not Sent

x

P- I

Re a s on for
E-1)
E-3)

error
Hana u v or line f all
No answer

E . 2)
E . 4)

Busy
No f facsimi le c o n n e c t i o n

P RIME S OUTH
G R IF P ITH E NE R G Y

runsanrrn. szmrr
In(

:annum

wunuaua

In

:unman-nzuuimcmm.
9-u==

nm: .
92sJ1so1az
ll!
92I~7'M@W

Duncan' Elxcmuvur Clnansnznanm' Elnnaxnu Dnnssnicxcn

xmswsunnm
1 1

I
I
I

S L 1/*2~1 Ia;

in YQILVAIU muvx nucunx. Al I518¢\
:mar TU: r o box sum. xnvcvunz..my dUal

MOHAVE-011



1

Date/Time: Jun- 5. 2003 10:50AM

Fi le
N0- Mode

x x

p . 1

* Transmission Result ReD0 r t(Mem0ryTXl ( Jun- 5. 2003 l0253AM) * *

Dest inat ion P5(s) Result

Griffith Enersv
Prime south. Inc

*

Page
Not S e nt

1447 Memory TX 16022749\35 PK

'pA>< TO
I

WL
M 'VW/€/WC'

ETA I*1°°1"' I(rfo,C/V€7 |

I

I

I

t " II/\alD,@,§1

40 z,»2,74,4 138
I

[
r\

Busy
No f acslmi is connection

PRIME SOUTH
___IFPITH ENERGY

A SCANA. COHIANY

1uxsnm*u.1.:x-1nrr

~T»f M'7rp_5
ala(

M n

p-== `
ma .
mauro

. mnmww

Burma U IIWI Urznnmnmrr Dnunlnu Dnnsznnzux

.....~
:vo=s»\:uanu=

4

, ,

5 tis; ~Se.4~ FA  S 4 4 4 I

lm>vil.

I

ors  isuv x ja  nr-m.  xnle iaw,  As  sun
knar tOr P o sox am. xlwcmuunr 4.2 41452

MOHAVE~011

P 4

l _

I



37258
37259
37261
37252
37264
37265
37267
37268
37270
37271
37273
37274
37276

12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12257
12:57
12:57
12257

0
1440
4320
5760
8640
10080
12960
14400
17280
18720
21600
23040
25920

O
0.015
0.271
0.264
0.097
-0.061
0.345
0.31
0.013
-0.077
0.131
0.235
0.284

196.873
196.858
196.602
196.609
196.776
196.934
196.527
196.563
196.86
196.95
196.742
196.638
196.589

Date Time
Chan[11

Feet H2O
Aquifer
..Level

H I'll l

1'

I

In-S itu Inc. miniTrorl Std P

Report general 12/31/2002 14:11 :46
Report from file CI\win-situ\Data\sn03258 2002-01-02 125727 Test 2002.birI
DataMgr Versit 3.68

Serial number:
Firmware Versa
Unit name: Griffith #a

3258
2.08

Test name: Test 2002

Test started on
Test stopped o
Test extracted on:

1/2/2002
12/31/2002

NIA

12:57:27
13247136

I

Data gathered using Linear testing
Time between Minutes.
Number of dz 354

TOTAL DATA : 364

1

0 Feet H20

Channel number [1]
Measurement Pressure
Channel ram~OnBoard Pressure
Sensor Range 100 PSI.
Specific gravis
Mode: TOC
User-defined
Referenced o test start
Pressure h€8¢ 196.873 Feet H20

ET (min)
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37277
37279
37280
37282
37283
37285
37286
37288
37289
37291
37292
37294
37295
37297
37298
37300
37301
37303
37304
37306
37307
37309
37310
37312
37313
37315
37316
37318
37319
37321
37322
37324
37325
37327
37328
37330
37331
37333
37334
37336
37337
37339
37340
37342
37343
37345
37346
37348
37349
37351
37352
37355

12-_57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12;57
12:57
12:57
12157
12:57

27360
30240
31680
34560
36000
38880
40320
43200
44640
47520
48960
51840
53280
56160
57600
60480
61920
64800
66240
69120
70560
73440
74880
77760
79200
82080
83520
86400
87B40
90720
92160
95040
96480
99360
100800
103680
105120
108000
109440
112320
113760
116640
118080
120960
122400
125280
126720
129600
131040
133920
135360
139680

0.399
0.453
0.697
0.31
0.193
0.241
0.46
0.73
1 .004
1 .066
0.865
0.998
0.783
1.186
0.868
0.961
0.748
0.776
0.479
0.722
0.908
1 .087
0.719
0.942
0.935
0.758
0.755
1.185
1.018
0.73
0.577
1 .068
1 .245
1 .031
0.824
0.832
0.893
0.9

1 .068
0.95

0.888
0.757
0.909
1 .327
1.155
1 .388
1 .21

1 .298
1 .409
1 .382
1 .044
1 .397

196.474
196.42

196. 176
196.563
196.68
196.632
196.413
196.143
195.869
195.807
196.008
195.875
196.09

195.687
196.005
195.912
196.125
196.097
196.394
196.151
195.965
195.786
196.154
195.931
195.938
196. 105
196.118
195.688
195.855
196.143
196.296
195.805
195.628
195.842
196.049
196.041
195.98

195.973
195.805
195.923
195.985
196.116
195.964
195.546
195.718
195.485
195.663
195.575
195.464
195.491
195.829
195.476
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37355
37358
37359
37361
37362
37364
37365
37367
37388
37370
37371
37373
37374
37376
37377
37379
37380
37382
37383
37385
37386
37388
37389
37391
37392
37394
37395
37397
37398
37400
37401
37404
37405
37406
37408
37409
37411
37412
37414
37415
37417
37418
37420
37421
37423
37424
37426
37427
37429
37430
37432
37433

12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:51
12:51
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:51
12:57
12:57
12:57
12:57
12:57
12257
12:57
12:57
12:57
12:57
12:57
12:51
12:57
12:57
12:57
12:57
12257
12:57

141120
144000
145440
148320
149760
152640
154080
156960
158400
161280
162720
165600
167040
169920
171360
174240
175680
178560
180000
182880
184320
187200
188640
191520
192960
195840
197280
200160
201600
204480
205920
210240
211680
213120
216000
217440
220320
221760
224640
226080
228960
230400
233280
234720
237600
239040
241920
243360
246240
247680
250560
252000

t .431
1 .259
1 .279
0.728
0.977
1 .1
1 .085
1 .087
1.163
1 .095
1 .032
1.005
1.101
0.949
0.859
1.011
0.998
0.977
0.818
0.955
0.824
t.164
1 .06
0.955
1.1
1.154
0.968
1 .203
1 .051
1 .045
1 .038
1 .024
1 .135
1 .141
1.181
1 .386
1 .566
1 .429
1 .442
1.482
1 .572
1 .553
1 .732
1 .773
1 .801
1 .622
1 .744
1 .698
1.801
1 .801
1 .843
1 .918

195.442
195.614
195.594
196.145
195.896
195.773
195.787
195.786
195.71
195.778
195.841
195.868
195,772
195.924
196.014
195.862
195.875
195.896
196.055
195.918
196.049
195.709
195.813
195.918
195.773
195.719
195.905
195.67
195.822
195.828
195.835
195.849
195.738
195.732
195.692
195.487
195.307
195.444
195.431
195.391
195.301
195.32
195.141
195.1

195.072
195.251
195.129
195. 175
195.072
195.072
195.03
194.955
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37435
37436
37438
37439
37441
37442
37444
37445
37447
37448
37450
37451
37453
37454
37456
37457
37459
37460
37462
37463
37465
37466
37468
37469
37471
37472
37474
37475
37477
37478
37480
37481
37483
37484
37486
37487
37489
37490
37492
37493
37495
37496
37498
37499
37501
37502
37504
37505
37507
37508
37510
37511

12:57
12257
12:57
12:57
12:57
12:57
12157
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12257
12:57
12:57
12:57
12:57
12:57
12:57

254880
256320
259200
260640
263520
264960
267840
269280
272160
273600
276480
277920
280800
282240
285120
286560
289440
290880
293760
295200
298080
299520
302400
.303840
306720
308160
311040
312480
315360
316800
319680
321120
324000
325440
328320
329760
332640
334080
336960
338400
341280
342720
345600
347040
349920
351360
354240
355680
358560
360000
362880
364320

1 .951
1 .863
1 .946
1 .933
1.731
1 .883
1 .951
1 .745
1 .842
1 .972
1 .772
1.494
1 .004
1 .053
0.693
0.521
0.293
0.581
0.451
0.471
0.25
0.128
0.071
0.091
-0.143
0.022
-0.04

-0.089
0.09
~O. 13

-0.111
-0.262
-0.111
-0.028
-0.205
-0.111
-0.076
0.021
-0.007
0.089
-0_159
-0.248
~0.084
0.062
-0.254
-0.144
0.021
0.014
0.082
-0.123
~0.097
0.069

194.922
195.01
194.927
194.94

195.142
194.99
194.922
195.128
195.031
194.901
195.101
195.379
195.869
195.82
196.18
196.352
196.58
196.292
196.422
196.402
196.623
196.747
196.802
196.782
197.016
196.851
196.913
196.962
196.783
197.003
196.984
197.135
196.984
196.901
197.079
196.984
196.949
196.852
196.88

196.784
197.032
197. 121
196.957
196.811
197.127
197.017
196.852
196.859
196.791
196.996
196.97
196.804

/
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37513
37514
37516
37517
37519
37520
37522
37523
37525
37526
37528
37529
37531
37532
37534
37535
37537
37538
37540
37541
37543
37544
37546
37547
37549
37550
37552
37553
37555
37556
37558
37559
37561
37562
37564
37555
37557
37568
37570
37571
37573
37574
37576
37577
37579
37580
37582
37583
37585
37586
37588
37589

12:51
12:57
12:57
12:51
12:57
12:57
12:57
12:57
12:51
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12257
12:51
12257
12:57
12:s1
12:51
12:51
12:57
12:51
12:51
12:57
12:51
12:51
12:57
12:57
12:51
12:57
12:57
12:57
12:51
12:51
12:51
12:51
12:51
12:51
12:57
12:57

367200
368640
371520
372960
375840
377280
380160
381600
384480
385920
388800
390240
393120
394560
397440
398880
401760
403200
406080
407520
410400
411840
414720
416160
419040
420480
423360
424800
427680
429120
432000
433440
436320
437760
440640
442080
444960
446400
449280
450720
453600
455040
457920
459360
462240
463680
466560
468000
470880
472320
475200
476640

0.414
G.567
0.504
0.436
-0.103
0.069
-0.145
-0.214
-0.353
-0.615
-0.628
-0.759
-0.87
_0_l/5
-0.813
-0.875
-0.972
-o.s45
-0.45
-0.634
-0.917
-0.903
-0.536
-0.718
-0.979
-1 .042
-0.566
-0.443
-0.932
-0.876
-0.58
~0.717
-0.353
~0.462
~0.444
-0.304
_0_173
~0.462
-0.551
-0.378
-0.172
-0.034
-0.136
-0.474
0.247
-0.205
-0.378
-0.683
-0.689
-O.59t
-0. 123
-0.385

196.459
196.306
196.369
196.437
196.976
196.804
197.018
197.087
197.226
197.488
197.501
197.632
197.743
197.623
197.686
197.748
197.845
197.418
197.323
197.507
197.79

197.776
197.509
197.591
197.852
197.915
197.439
197.316
197.805
197.749
197.453
197.59
197.226
197.335
197.317
197.177
197.046
197.335
197.424
197.251
197.045
196.907
197.009
197.347
197.12

197.078
197.251
197.556
197.562
197.464
196.996
197.258

l
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37591
37592
37594
37595
37597
37598
37600
37601
37603
37604
37606
37607
37609
37510
37611
37613
37614
37615
37617
37818
37620
37621

12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57
12:57

479520
480980
483840
485280
488160
489600
492480
493920
496800
498240
501120
502560
505440
508880
508320
511200
512640
514080
516980
518400
521280
522720

-0.44
-0.398
-0.232
-0.267
~0.104
-0.054
-0.164
0.069
0.298
0.015
-0.118
-0.345
0.106
0.119
0.216
-0. 137
0.085
0.402
0.617
0.11 g
0.107
0.229

197.313
197.271
197.105
197.14

196.977
196.927
197.037
196.804
196.575
196.858
197.051
197.218
196.767
196.754
196.657
197.01

196.788
196.471
196.256
195.754
196.766
196.644

\
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"Peter Kaleta"
<Peter.Kaleta@eo.moh
ave.az.us>

To: <ckvasey@grif1ithenergyproject.com>
cc:

Subject: Monthly Water Usage

01/16/2003 03:40 PM

A t t a c h e d  i s  a  s p r e a d s h e e t  w i t h  t h e  m o n t h l y  w a t e r  u s a g e  f o r  G r i f f i t h .

Can you send me a copy of the monitoring well data for 2002?
H131

2002-rl\o\rI81|y water usage-gritiilhxls

4
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Monthly water usage - Grimm Power Plant

Month Gallons

Jan-02
Feb-02
Mar-02
Apr-02

May-o2
Jun-02
Jul-02

AUg-02
Sep-02
oct-02
Nov-02
Dec-02

21 ,574,000
45,932,000
36,848,000
30,323,000
22,615,000
71 ,475,000
78,456,000
75,958,000
56,920,000
26,193,000
27,897,000
28,771 ,000

522,962,000

1

I
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Jan--l4- 2003 I0120AM MOHAVE ENGINEERWG ASUCIATES )NC N0-5599 p. 1

MOIIAVE ENGINEERING Ass¢xIIATE8. mc.
Cuwxixing Civil Engizzews a land surveyors

cos 2. Bank Since!
Kitrawm. Axiawna 86401

Phone:928-78281 Ext: 220 :ac 928-713-9118

CONT RACT  FOR PROFESSIONAL SERVICES

Dale: Jammary 14, 2003

To: Telephourcz (928)718.9102Mr. Chet Vaseey
Gziiiith Energy,LLC
p. o. Box 3519
Kinsman, Arizona 86402 FAX: (928)718-0727

This "ldmrof acceptance Md nuNnnrizW nn to p:wceeld"is a oumnactual ag1vc1nc11tbetwee1nMoh1we
Enginecling1'\sscciat=s,lnc.amdyou,i1\dicaxingyourancepta1nueof thclcnnsasplruvidedhereimand
antlznainmlion for MohaveEn emim1g Assodalcs, Inc. to proceed with the scrvioc (s) as follmlrsz

SenpeotSeniea:Conduc \a3-wixelarval loopf or+/ ' -6mi lcs (weel l run)§omrc f c rcncehen¢:hmaukmsubs idence
mmmmeux,azzdpzeparc as c ponof idd ind ings .

andyoubc r ehyagxeet na& eN ot t oemeed  s s z4s o. oo

Addit ionalaos ts  wi l l  rcqW mdicniappluvalandwil lbechar8»eda1MnhaweEngJueaing A$0danm,Inc .a1nent
xaleschndule.  Byaeupt ingthispw°P°s3lJ°\1881°¢thayouwil lpaya1nyle@1 fecsxeqnizedharccMlwion,

Retains. roquslnd andeudosedt W aived

Company Policy Terms: Invoices axe tobe paid within Mum (15) days ofueeeiplumlwadmrpnzvidons arc
made.

Escimaaedcomplelionnare. .Qnslz

Pieasesign:hisacknolmdedguuemand1emmi¢viaFAx,m8&mhla1ndddivennoouroaiae. We shalloomxncnoc
ths sc|vicesagleeduponwhcn wexuceivedthesignedPxupoW,orweandaananalugeaoonvcnienitimaforboth
partiesnomcaaiouroifloepdur tnthe survcywnunnclndng.

We azppvedsmyuuu business andplcascdonotlmsitalhatooontactourofliocifyouhawequestiomsorncod
additional inhnnnaxion. Thank you for choosing Mahawe Engineering Awaeiatu, Inc. for this very lnwqlortnut

4 , r' -... MohaveEngineering Associates,Inc,

AUTHORIZATION AND NOTICE 'ro pxoczzn
Aurmnzm sxgnatuze)

I , w m s c m insz
. (Please print) hereby state thana I askew to the

tennsasgivelmaboveandauthorizem»ohaweE1ngin\eedngAssociatcs, Inc. mpmceed withtheScope of Scrvizes
as ordered.

Date: ,2003
(Autlw81¢d¢l9°211tlr¢)

MOHAVE-011
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P O. Sax ss19
Kinsman. AZ 854C2
(928) 718-0102
Fax (928) 718-0727

4 "Nu

985 3 8

acc:

The data gathered started on January 2, 2002 and was retrieved on December 31,
2002 with a measurement taken every day. A corrected graph is attached. Please replace the
original with this corrected one.

Attached to Griffith Energy's Environmental Compatibility Report dated January 31,
2003 is a mislabeled chart. The X-axis shows mc year as 2000, when, in reality, it is 2002.

Gentlemen:

February 10, 2003

Arizona Department of Water Resources
Attn: Mr. Greg Wallace, Chief Hydrologist
500 North Third Street
Phoenix, AZ 85004

Jim Parker
Brenda Long
Darren Stephen
David S. Miller
Jay Modes
File: 404-080-56

If you have any questions, please call me at (928)718-0102 ext. 227.

Subj act:

s~.1
A SCANA COMP/A'Y

Gra ph Colle ction

8375 W. Navajo Dr. | Kmgman, M 55401
_

Chet Vases
Environment VS safety Manager
Griffith Energy Project

Sincerely,

9855,?4i 8§€..*

MOHAVE-011

A PRIMESOUTH COMPANY
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MOYES STOREY ]a y I. Moye s
The Phoenix Corporate Center
3003 North Central Avenue
Suite 1250
Phoenix, Arizona 85012-2915
www.lawvers.eom/ lawns /

LAW OFFICES
Telephone: 602-604-2106
Facsimile: 602.274-9135

Email:iimoves@lawms.com
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February 6, 2003
4 l j

m@WU,U----*

Mr. Rex LaMed
Plant Manager
Griitith Energy Project
P.O. Box 3519
Kinsman, AZ 86402

I

Dear Rex :

Thank you for copying me and keeping me in the loop in regards to Griffith's reports and filings on CEC
compatibility issues with the ACC. Imai be missing something or received the wrong copy, but my copy of the
water table graph appears to be a partial year only, and reflects wrong dates (January 1, 2000 to August 28,
2000). Is the date axis just irrelevant? If so, it should be deleted. Is there a need to correct or explain what was
sent to ADWR? would appreciate it if you could give me a call to explain. Thanks!

S ince re ly,

J ay I. Moyes

JIM/lldc
cc: Pat The rig

Dana Duller
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